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and the pharmaceutical! y acceptable salts thereof, wherein: 
At represents a phenyl group or a five- or six- numbered 
heteroaromatic group having one or two hetero atoms 
selected from the group consisting of an oxygen atom, 
a sulfur atom and a nitrogen atom in which one or two 
optional hydrogen atoms on the ring may be replaced 
by substituent groups selected from the group consist- 
ing of a halogen atom and a lower alkyl group; 
R 1 represents a cycloalkyl group of 3 to 6 carbon atoms 
yf i •■ or a cycloalkenyl group of 3 to 6 carbon atoms; 

R 2 represents a saturated or unsaturated aliphatic hydro- 
carbon radical of 5 to 15 carbon atoms; and 
X represents O or NH. 
Thcse compounds have selective antagonistic activity 
against the muscarinic M 3 receptors and can hence be used 
safely with a minimum of side effects. 
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(57) Abstract 

Novel 1,4-disubstituted 
piperidine derivatives represented by 
general formula (I) and pharmaceutical^ 
acceptable salts thereof, wherein Ar 
represents phenyl wherein one or two 
arbitrary hydrogen atoms on its ring 
may be substituted by substituent(s) 
selected from the group consisting of 
halogeno and lower alley! or an aromatic 



HO- 



Ar O 



R 2 (I) 




VM . - L . , , - - , — compounds have a selective antagonism against the muscarine 

M 3 receptor and a high safety with little side effect. Thus they are useful in the treatment or prevention of respiratory 
diseases such as asthma, chronic respiratory obstruction and pulmonary fibrosis, urological diseases accompanied 
with urination disorders such as frequent urination, urgency of micturition and urinary incontinence and dieestive 
diseases such as convulsion or motion hyperenergia of the digestive tracts and irritable large intestine 
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is ^p'Mr-WM^ug, 4 -yf-^i/^D-M^Mf-zu^ 1 -xf^-> 
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v^a^p t'Ux>x^;US > ? p 7"p fc* D r y^o h°;US> >>?pyp 

^'Jx^^^^^Sx v/^P^>f-'Jr>xf-;US s i/fvOl-VT^zf 
Pt°;Ug x p^>^'Jf ; >7'f-;I/», y?D^>fiJr^yf^ 
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->9u [3. 3. I] J+- 3-4 )\s**)i>^ \£i/9v [3. 3. I] J 
±-S-4 hff-fr^ tr->?P [3. I. 0] \ -4 

25 S % \£i/9u [3. I. 0] 's*-*- 2 -'f/M t**>?P [3. 

1. 0] ^^-3-4 )^Zf-)V^ \ii/9v [3. 1. 0] 6 - 

4 JlZ *)\<W$Q> t* 9 o7Jl*Jm±<?)&m<D*mm : ?-i)<1&Ml7Jl*)l<T' 

g& $ tiT c *> «fc t * t* •> 9 p 7 ;u*/U7 ; 
fcfv/^p [4. 1. 0] s\79- 1 -^r;Ux-fx;US N bf'>?p [4. 1. 
30 0] ^-f9-2 — f;l/xf-;H, fcfv/?p [4. 1. 0] *\zf9- 3-4 
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;Ux-f x;ug N £v*p [4. 1. 0] ^~f9- 7-4 ;bxf-;Hi© t* 

•> ? p 7p h^UT^p t'x;u N •> 9 p^p U/UT'f-x;^ •> ? p 7*p t°;l/^ 

•/ ? a -f 1-Ji7u £ x;ug N *> 9 p A** -5/ * p 7* 
x;ug N ->?D^>f/^ob-;H> •>^p^>5 1 >'U^^-;i/S> ->?p 

v/^py-f-^ptf^Ss s/^D^>^-;wyf-;u*, ->?p^ 

x;i/x^;ug N (i-y^-l- > >?D'<vf-*) >f;i4l, 
5 l ;1/ _ 2 -->^p^>x-;W (1 -y^/l/-3-^p^>r 

x;u) (2-^*-l->?n'<vf-;W/f^ (2- 

^, u _ 2 -->^p^>t^-^) (2-y ^yu-3-->^p^> 

xx;U) (2 ->f , ;l/-4 ->?a'^fi AO ^^Sx (2 

>xx;u) >^g. (3 -yf-;u- 2-->?p^>t l -;u) ^/ug. 
(3_>f.;i / -3-»>^a^>r-;u) y^^uSs (3-yf">u-4-->^ 
a^yxjwi/) (3->f;>-5-i/^D^>f-^) 

( 1 - y f ^- 1 - *> ? n^ti;W y f (l-^f-^-2- 
•x^p^-tr-^) (i->f-/U-3-->^a^#-b-^) >^ 

Ag, (2-^/U- 1 -•>*a«'vHr-/I') >f-^*x (2->^;U-2 
-•>^d^-;W yf-^Sx (2-;<5 1 ,'l/-3-<>?P'\*-t?->'l') > 
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y^^Ss (3-yf;l/-l-->^n^+-b- i ;v) yf-;l/S N (3-yx/U 
- 2 - /=f-jim. (3-yf;i/-3-i/^o^t- 

;w) yf\fl/fcx (3 -yx;w- 4 - s^a'Mr-fe-;!/) yx;l/g, (3-y 
r;U- 5-i/9w^*-k—J\/) >^;US, (3-yx4'-6-;/?P'\*-t? 

5 /?Jl&, 1 -v/^a'\+-tr-;W) yx;Ug N (4- 

yf-;i/-2-i/^n^-ir-;u) yr;i^ (4 -y x;u- 3 - 
-tr—sU) /f-Zl'Sx (1 -yfvW- 1 -->^n^fi /W y f-;l/Ss (1 
- y x;u- 2 - y ?d^t-^) yx/ugx (l -^f-;u- 3-1/^0^ 
:/x-;u) yf-;ua N ( l -y x;u- 4 - i^p^-r^u) yx;i/g N 

io (2-y^-l-y^o^f-)W >f;Vi, (2-yf-;U-2-->? 
d^t-^) yx;i/g^ (2 -y 3 -i/^a^y-r-yu) yx;u 
(2-yr4/-4->*o'v/T-;u) yx;ug> (2 -y x;u-5 - 
^^o^x-^u) yf-^S. (2-^;i/-6-i/?D^f-^) yf- 
(2-^f;i/-7-v/?D^f-^) yf-^S, (3-yx;u-l 

is -->^ p^r-;b) yx;ug x (3 - y 2 - p^y-f-zu) y 
x;ug. (3-y x;u- 3 - -> ? p/v^r-^) yx;ug, (3-yx;u- 
4 - v^o^r-;!/) yr;us, (3 -y 5 - 
^^^S> (3-y 6-i/^n^f-;W y x;ug. (3-yx;l/ 
-7->?D^f-^) y f-^S. (4->f;l/-l-->^a^fi 

20 yx;i/X. (4 -y x;i/- 2 -5/^a^f-;i/) yx;ug. (4-y 

r/i/- 3 - ->^D^f-;i/) yf\fc** (4-y x;u- 4 - i/ ? 

^f;vS> (4-^f;i/-5-y^D^f-/i') (4- 
y 6 - •> ? o^x-yu) y x;uS^ (4-y x;u- 7 - •> ? P'vf 
■f-;u) i-yf;hi-i/?n^?f-^) yf-;ug N (l - 

25 ^;i/-2->^ot^f^) ^» (l-^;i'-3-v'^Pt^ 
■f-;u) yx;ug. (l -yx;u-4-->^p^^x-;u) yf-^Ss (2 
-y x;u- l -i/tBttT-Jis) yf-;i/S. (2-^;v-2-/^at 

^f;H, (2 -y x;u- 3 - p*?x-;1/) 
(2-yf;l/-4-->?n*^f^l/) ^^S, (2-yf^-5-i/^ 

30 attT-ji) yx/t/g. (2-^f;k6-->?ot^r-;i') yx;i/ 
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(2-/?Jl-7 -i/9u*?-r-Jly) >^A^ (2-^A-8- 
•>?p*?xx;1/) ^f-A^ (3-yf-A*- 1 -*/9u*97--)V) 

(3->f;i'-2-'>^ati'f-;i/) /TfrM. (3-^f-;u-3 
-i/?D*?-fx;i/) >^A/g. (3-^f;b-4-->^D^^T-;v) > 
^;i/Sx (3-,*f A/-5-<>*o*?tx/u) ^us, (3-y^;u- 
6-i/^D*^r-;U) >f-A/* N (3-y^u-7-^^a^^r-;u) 
>f-;uS> (3->f-A/-8-£'?n*??'— AO >f-A/£ N (4-yf-A/ 
- l - i/?o*?x-;i/) >f/H, (4-y^;u-2-i/^o^-^7 1 - 
AO ^Ag, (4-y?-^-3-->*a*?"f— ;W >?\rt>Sx (4-y 
4 _ p^-^f-ji;l/) (4-y f-A/-5 -i/jro*??- 

x;io ^Ag, (4 f- A--6-i/?o*?-fx;io >^AS> (4- 
7 -.>^d*^t-;U) ^A/g, (4 -yf-A/- 8-S/*a#* 
rx;U) y^^USs (5 -^f-A^- 1 -i/?n**^— AO ^ f-A/* % (5 
_>f.;U-2 -v/?n*?xx;U) > f-A/*, (5 -> 3 - o* 

<t U -> ? o 7 A/frx A/7 A/+A4I : 

t'->?0 [4. 1. 0] ^-2-x>-l->f;Wf^I> t'i/^n 
[4. 1. 0] *<79- 3 -x>- 1 -'TA^f-A/g^ t*i/?o [4. 1. 
0] ^^-4-x>-l-^/Mf;bS> t'i/^o [4. 1. 0] 'V?* 
-3-x>-2-^;uy^;u«s bfi/?0 [4. 1. 0] ^-4-x> 
-2-Wf^t'^o[4. 1. 0] ^v/?-2-xy-3-^A/ 
y*A/». k*->*n [4. 1. 0] ^-3-x>-3--f;Mf^ 
t'->?o [4. 1. 0] ^^-4-i>-3--fA/yf-;l/S^ t'i/^0 
[4. 1. 0] ^^-2-i>-7--T;M^;l/Ss t*i/^o [3. 3. 
0] t^-2-x>-2-Wf/H, k*i/*P [3. 3. 0] 
-2-x>3--f/Mf^ k'->^n [4. 1. 0]^7*-2-x>- 
f->?0 [4. 1. 0] 1 -f A/X 

f-iUK, k*->?0 [4. 1. 0] 's7 , *-2-x>-2-'TA/if-Aak t" 
•>?o [4. 1. 0] 2 -x>- 3 -'TA/xf-A^ k'^o 
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[4. 1. 0] ^-2-x>-4-'f;Vxf^l, t*>^n [4. 1. 
0] 'V/?-2-x>-7-'OUx^;Ug N t*'>?n [3. 3. 0] *>7* 
-2-x>- 1 --(Jl^Jim. Zisfv [3. 3. 0] *t*-2-z-y 
-2--r^xf-^S. t*i/^u [3. 3. 0] *?*-2-x>-3->1' )V 

& £ tlT t >T *> <fcl * If •> ? p 7 ;uy-;U7 ; 
t'i/^o [4. 1. 0] +<?9- 2 -x>- 1 ->f;l/x-r-^S> £>?p 
[4. 1. 0] ^^-3-x>-l-^;bxf-;l/Ss b'v^P [4. 
1. 0] ^-4-xy-l-^l/Xfx;H, fc*i/?P [4. 1. 0] 

10 'sT'?- 3 -x>- 2-^;l/Xfx;l/i, t'->?P [4. 1. 0] 

4-x>-2 -^;l/X7 i x;l/S > t*i/^P [4. 1. 0]^^-2-x> 
-3-^^xfx;H, t'->?p [4. 1. 0] ^7?-3-x>-3--< 
;bxfx;H x h*i/^P [4. 1. 0] ^-4-xy-3-^;Pxfx 
;l/S> t*->^P [4. 1. 0] ^-2-x>-7-^;l/xfx;H, h* 

is ->?p [3. 3. 0] t^-2-x>-2-^;Ufx;H, b">?p 
[3. 3. 0] t^^-2-x>-3-'f ;Pxf x;Hf O t' i/ ^ d 7;V^ 
xyUJt^©^©*^!!?- 7;^^T'li £ftT t *T *> <fc I > t' i/ 9 p 
7;l/^rx;l/7;^x;H ; 

i/^ p^p^x^a^x^US^ y^D^D^X^fxM, >^D^f 
20 x;l/-/fx;US> D^yfx^D^xyl/S, y^o^>fx^7fx 
A£„ i/?D^o^x;K>fxjH, i/^p-/p^x;l/^\+-tr— i/ 
?D7 > D^x;K7'fx;l/Sx •>^D7'f x^n^x/H, i/? p's-^-tr 
x;l/7"P^x;bS N •/ ^ D^-bx;l/'/f x;l/ii© y ^ n7;l/yx;l/7/l' 
yx;us ; 

25 o^P^xyuyp h*x;US> ^^nyo^x^zyl/i, iz^a^n 

/^L;l/^>f-^;Ug s y^D^o^;K+->x^S % ^ o"/p^x;Ua. 
7f-x;US. ■/^D7fx^nt'x;H, •>^n7'fx^yfx;H > •> 
^□^>f-^7a t°x;Ug N i/^n^O^x^^xyUS. i/^D^ 
x;l/^p tf-;l/g N •>> D^tx;l/yfx;l/Sfffii/?D7;vyx^7;P 

so ^x^g^aW^n-So 
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IfflK-Ka [I] l-fct^x 

( 1 ) A r l*3i_L©ffi&© 1 ~2ffl©**B : F*^ ,k oy ^IS^teiOHaftT 

A*A»<fc 9 « s»fr£W*ft«M**«iMftT^T «fc^7 x-A 
<l©^TaMT£^-*5££l*6M©^TO?r#Jgg£SU *"C*>x * 

±©ff«© i ~2io**»W7 vxmttzv* ^as* •> 

itfniWiifW*W^Ui^ x-a*^ 2 - tfp u ;u 
g N 3-t°DllAg, 3-7'J;^ 2-f-x-AS> 3- 

f-i-;US> 3-tf57U^*x 4-«7'J^H> 3 ->f y**-*7U A 
Sn 5-^V**^7U/WI, 2--f^7'JAS. 4-^^7'JAg. 
2-j**lf7yA*. 4-5Mr-*7'JA** 5-**-*7'JASx 2-^7 
7 'J AS* 4 - f-7 7 'J AS* 5 - f-77 U AS. 2 - £ >J * A*. 4 - f 

i> ^as. 2-h*>j; *-as* 4 - try $ s?-;m*<ffare*s. 

*d7A*v=.AS**U ^:^^7D^Hx ->*o7f-AS N 
^vf-ASSfclii^n^yf 1 — ASsWfF* l/^o 

(3) XttO*fcl*NH£«U *-Ct>NH^b^o 

(4) R 2 l}j^£&5~l 5fli©fift*fcliTISfP©ililtelS^k***** 
U 4>T'feTie^ [III t?^$*iS8*<»aT*S 0 

-q— A— A— R e [n] 

R b R* 

Qwja«i~4«s #i*tf. yf-u>», xf-i/>». hu>^i/ 

7 fc 3 ~ 8 <1© •> * d 7 A* AS. A^- A 
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R^tR'ttzttR'tR'^ *nZ'ft-ftiZK->T&tm&Z~8®<Dis9u 
TJlfJl^ i'trvTJU'r-A'&s t'i/ ? o7 Jl<*Jl&$tz\}t'-/ 1 o7 A/ 

5 [i] oit&tooA&mtLxiu &Ewm\zmvzt><Do 

N- [1- (3 ? Jit's* ->Jl) A -4 AS] -2->9w<. 

N- [1- e^«jy>-4--f/l/] -2-i/9w*. 

io >^;U-2- t Ko + ->-2-7x-;V7th7; h\ 

N- [l- (3, 3 - vy*-;wv7>;u) f^'J^>-4-^;u] -2-> 
^p^>^;l/-2-t Kn + i/-2-7i-,/l/7tF7; h\ 
N- [1- ( 2 - / ^U^fvU) V>- -2->?D^ 

>^;W-2-t Ko*->-2-7x-;t/7-t? h7; K> 

is N- [1- (3 ->f-;U^y^;U) h*^<J^>-4--i';U] - 2 - 
>^;b- 2 - h Kd + >- 2-7i^mh7; f-\ 
N- [1- (3-i^;U^s+->;U) t'^U A-4)V\ -2-i/?w\ 
y=f-)l-2- t Kn*:>-2-7x^.;U7-trh7^ K> 
N- [1- (3-xf-;W\7*?-;l/) t'^'J V>- 4 - -OU] -2 -->?o^ 

20 >^;P-2-t Kn + ->-2-7i-;UT-trh7$ K> 

N- [1- (E) - (3->f;V-2-^^;l/) t?^'J y>-4 ->f 
;U] -2--/?P'0^l/-2-t KD+-/-2-7x-;V7th7; b\ 
N - [1- (Z) - (3-/1-Ji<- 2 -<\* fc°^ >; ^ > - 4 - >f 

-2-i/?p^>^;U-2-t Ku + i/- 2 -7 x-;U7-t? h7^ h\ 

25 N- [l- (E) - (4 -* =J-)V- 3 -*?xx;l/) e^U : J >- 4 --f 
-2-»>?p^:/?-;u-2-fc Ko+i/-2-7i-;l/7t h7$ K% 
N- [l- (Z) - (4->^;l/-3-*?x-;t/) hf^'J 4 --f 
;u] -2-v/?o**>f-;i/-2-k Ko*v/-2-7x-;b7-t?b7$ h\ 
N- [l- (E) - (3-**J\s- 3 f^'J^>-4--f 

30 -2-i/^n^y^;U-2-t Ka + '>-2-7x-;U7-t?h7^ K> 
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N- [1- (Z) - (3 -/J-Jl- 3 - / v*-tr— ;U) t'^'J 4 -4 
)V\ - 2 - i/ ? vO=f-Jl- 2 - t Ko*->-2 -7x-;U7-b h7; K> 
N- [ 1 - (3-'s4r'>-^) h'^U i?>-4->f/U] -2-->?n^>^ 
;l/-2-h Ka4->-2-7i-;l/7-lrhT= h\ 

N _ [!_ (3-y^;U-4-^>f--;U) tr^yi?>-4--f>U] -2- 
•>^p^>^;l/- 2 - t Kd + >- 2 -7x— ;U7-t? h7 5 h\ 
N _ [!_ [ 2 - (2-/f;k>^D^>f^) xf-;l/] f^'J-7>-4- 
>f/H -2-i/^a^>^;U-2-t Ko4r->- 2 -7 x-;l/7-tr H7 i 

N- [1- (3 -•>^D^+->;l/7 , atVU) h'^U 4 --f^] -2- 
•>^d^s>^;I/-2- t Ko + *>- 2 -7x— ;l/7-fe h7 $ h\ 
N _ ( l - o^f JMf ;l/tX>J - 4 - 'f Jl/) -2->?a^> 
?-;U-2- (3-7>J;l/) -2-hKo*'>7-bh7 5 K> 

f.;U-2-t Kn*S/-2- (3-h*77U;V) 7-feh7 5h\ 

N _ (i-.>^D^7 4 5 L ;M^>'Uf^'J^>-4->r;i/) -2->?o^> 

f-;l/-2-t Kn*->-2- (4-t , 7'/'J;l') 7*h7 5h\ 

N _ d -i/^a^^-Jl/^Jlh'^) 4 ->f;U) -2-->?a^7 

f^-2-hKo+i/-2- (3->f 74-0-7U/I') 7-feh7 5h\ 

N _ (i -^^ D 's7'^;l/y^f^'J^>-4--f;l/) -2-->7P^> 

f . ;l/ _ 2 -h Kd + ->"2- (4--T 7*-fr7y;l>) 7* h7$ b\ 

N _ (1 p^7"^;uy ^^t c ^ US>>- 4 -2-S/?P^> 

*7U-2-b Kn*->-2- (5 ->f 7*^7U 7-feh7i K> 

N _ d .^o^WfAWJ 5>>- 4 ->T;lO -2-i/7a^> 

f . ;l/ _2-t Kn*->-2- (3-1'7f-77 , ;;W 7-feh7 5h\ 

N- (1 -^b^W^^'J S*>- 4 --f;l/) - 2-i/?D^> 

2 - t Ka+i/- 2 - (4 -- f Vf-77'J >W 7-fe h7 i b\ 
N _ d -i/fa'sZf'J-Jl'tf-frt'^) i?>- 4 --f;b) -2->7P^> 
f-fr-2-t Ka+->-2- (5--f Vf-77'J^) 7-feh7 5 h\ 
N- (1 -v/^p^\7 , f-;uy^^f^'J 4--T;l/) -2->^D^7 
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^l>-2-t + (2--f 5^7>J;W 7-feh7S h\ 

N- (l->?D^fW^tXiJj?y-4-^P) -2-->?d^> 
f-;l/-2-t Kd + vz-2- (4--T 5*V»J;W 7-t?b7$ h\ 
N- (1 -^^D^f;Mf;l/t^iJ 4-<<;l) -2-i/?o^> 
5 f;l/-2-tKa*y-2- (2 7-t? b7 5 h\ 

N- ( 1 -i/^p^-ff-/^/ f-ynf^y 4- -T;U) -2-v/?o^> 

2 -t Fn*->-2- (4 7-b h7 5 K> 
n- (l -s/^a^f-/uyf-/n;^U5?>-4--f;u) -2-->^u^> 

f;l/-2-tKo + ->-2- (5-**^VU^) 7Hrh7ih\ 
io N- (1 -^^a^s-/^;M^;l/f^iJ >- 4 ->C ;U) -2-->?o^> 
f-^-2-h Kd+->-2- (5-f-77'J;l/) 7-feh7$h\ 
N- (1 ->^D^7^;l/y ^;Utf^iJ i?>- 4- -OU) -2-i/9a'<> 
f-^-2-t Kn*->-2- (3-tf'J 7-trh7~ h\ 
N- (1 -•>?a'V7 p f-;l/y f-;ue^'J i?>-4-'f;U) -2->?d^> 
is f;l/-2-tKa+->-2- (4- f'J v?;U) 7-feb7 5K> 

N- (1 -i/?B'\°7f'A>/f'As\£'<i) f J>-4-<fA>) -2-->^p^> 

^;i/-2-h Kp**>-2- (3-eur^-;U) 7-tr h7; K> 

N- (l -•>?o'\^f-;Mf\rt/fc? / *U ^>-4-^;U) -2->?n^> 

20 N- (1 ->^D^fWfAW"J v J >-4->T;U) -2-i/?o^> 
f^U-2-t Kn*^-2- (2-hf'J 5 7-fe N7; h\ 

N- (l -->^D^s7f-;uy f-zut^u 4-^;u) -2->?d^> 
^;U-2-h Kn*->-2- (4-£<l $ 1*7$ h\ 

N- ( l - -/^ a^\y^-;uy f-;Pf^'J >^>- 4 -^r;l/) -2->?o^> 

25 f;l^-2-hKn+i/-2- (2-h*-5^-;U) 7-t?h7;h\ 

N- (1 - £/ ? D^VT^M f-;l/fcT^iJ 4-f;l/) -2-->?o7'f 
;U-2-t Fn + i/-2-7x-;l/7*h7; h\ 
N- (1 - ! s?a^-7?ftH-jHfmv*s-4-s(j\ / ) 
i/Jl- 2 - t Ko + i/- 2-7x-m h\ 

30 N- [1- (3 -•/tw\* J ez.)\,) j/^;l/fc?^ij \>y- 4 -2- 
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n- [l- (2-->^u^x-;u) yf-zuf^y 5?>- 4--f;W -2- 

•>^u^<>^;U-2-t Ko+->-2-7x-;l/7th7; h\ 

N- [1- (3 - D^x—Jl/) > f-;Uh^'J 4 --Ol/) -2- 

N- [1- U-i/^D'V/^-Jl') >f-;l/t°^U 4 ->f;b) -2- 
•>^d^>^;U- 2-h Ko+->-2-7x-;l/7-b h7i K> 
N- [1- (3-'>?n7*^yf f >7*Dk*;U) f^U -7 7- 4 -4)V\ -2 
7 0^7^-2- t Kn + i/-2-7i-;l/7-b h7; h\ 
io N- [1- (3-->^a/<Vf'Jf>if^) lf^>J5?>-4--f/U] -2 
-•>^n^>^;i/-2-t Kn4-->- 2 -7 x— ;l/7-b F7; K% 
N- [1- (E) - (4-->^a^>^;l/-3-^>x-^) f*'J77- 
-2-7?o^7^;U-2-t h*D+v/-2-7x-^7-bh7 

is N- [l- (Z) - ( 4 - o^>f-;u- 3 -^7-f-;u) e^'J77- 
4-j j],] - 2 - 7 {? vKy^-jl- 2 - t Ko*7- 2 - 7 x^;U7-t? h7 

N - [ 1 - (E) - (3-*>?0'<>f\rt/-2-7 , O^-;t') £^77- 
4 -4 ji] - 2 ->? D^vf;l'- 2 - t Ko*7- 2 -7x— ;l/7-b bT 

20 $ Kn 

N _ [!_ ( Z ) _ (3-->^D^>^;l/-2-7 p O^-;l/) fc7*U77- 
- 2 -77u^7f7l/- 2 - b Kn*S/- 2 -7x-;l/7-tr h7 

- K 

N- [ 1 - (E) - 2-7f-/W £^1)77-4 

25 --f/u] - 2 - D^yf 2 - h h'n+->- 2 - 7x-;l/7t h7 i 

N- [1- (Z) - (4-y^D^yf;l/-2-7f-^) tr**Ui»-4 
--f;l>] -2-->^n^>f-;l'-2-b Kn*7- 2 -7 x — ;b7-t? h7 ^ 

so N- [1- (3-'>^v^> : f-JV-2-ZfvK-jl) £^'J77-4->f 
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AO - 2 - ->^n^>^;b- 2 - h Kn*->- 2 -7 x-;UT4? h7 ; h\ 
N- [1- (4 - <>?a^>^ ;U- 2 fcf ^ 'J 5* > - 4 - -( AO 
-2->>tv<>?-j\s-2-t FD^i/-2-7x-;V7th7; h\ 
N- {1- [2- ( 1 - >^n^>x^;l/) xf;V] f^U^>-4--f 
s M -2->>?w<.y?j\,-2-t Ka*i/-2-7*-/UT-bh7? K> 
N- {1- [2- (5 -yf-A/- 1 - i/?n^>-f— ;U) if- AO f^'Jv 
>-4->fA0 - 2->^n^>f-;U-2- t KD+y-2-7x^7-lr 
h7; h\ 

N- {1- [ (Z) -3- (1 -i/trwsJf-t-j],) - t? 
10 ^'J : J>- 4 ->f;U} - 2-y;n^yf;l/-2-t Kn+y-2-7x^ 
A/7-fe h7 $ K> 

N- {1- [ (E) - 3- (l-y;n^t-;W - 2 -zfv^-Jl] f 
^'J i?>-4->fA/} -2-->^a^>f-;u-2-h Kn*->-2-7x^ 
A<7-t?h7$ H\ 

is N- { 1 - [ (E) - 4 - (3 - is? V\*~t-Jl) - 3-7f-^] 

U S?>-4--f A*} -2->7D^>f;l/-2-tFD + y-2-7x^ 
7-fe h7 = Ks 

N- {1- [ (Z) -4- (3 - i^o^-fc^A/) -3-7f^] 
•;^>-4-^;H - 2 - n^>f 2 - t KD^y - 2 - 7 x-;l/ 
20 7-tr h7 i Kn 

N- {1- [3- (1 -i/^D^+-t?^;l/) -2-7d^;P] f^'J^> 
-4-4)1} -2-i/?a^>f-A—2-t FD^-/-2-7x^7-b h 
7^ Kn 

N- {1- [4- (S-iy^v^^jl) - 3 -7*f-— A/] t*^'J^>- 
25 4--OU} - 2 - y^ o^>f 2 - 1 Kd + ->- 2 - 7 x~m by 
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15 



20 



*mmmz-f&$. c i ] ©tt£W*s s 

(a) -ft* CIII] 



Ar 



10 R i 



o— |— cooh [in] 



tt*©RfcfflWM**x HttS [IV] 

hx-^n— R 20 [W] 

b < «*»»©** v**Wr S&£»2~ l 4<i©tSf[]*> L 
<li^tSfp©l!gra^k7K3!IS ; &*L,> *LTXttlffl£©«***«] "C 

©**yg£W1" S^f&&2~l 4fi©l^fcL< tt*t^©ffiK8i*fl:* 
(b) ±lE-#5t [III] ©*;u#>»*fc«*©RJ£?tt»l*»*-«^ 

25 [V] 



HX-^~V- E [V] 



s<(i:£i»*fcii*©*fcKiE3-^ f»e>*i*Htta [vi] 



30 
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Ar o 

HO— I— fi-X— <N— E [VI] 
R l W 

s [5*tK Ar> R\ XfeckO'EliBUfeoSt^Wr^] X-TTsZtlZltG® 

*mmuz'&, -#3; [vii] ttzu [viin 

R 20 -L \m ttzit R^-O^CR^-COR 23 [Vm] 

R 2, fc£tfR 22 iiil-*>L<l;i*IS*>:<^ Ztl*'tlik%m : 1 L tfzi* 

<I^ISW©l!gJK^l:7K^S^Ls Lii{|fcSSig£^U *L-CR 20 ttffi 

fS3ii\ ZVXR i0 tf&mbL<tt*&m<D**vm*&-fZ8tm&2~ 
1 4ffi|©fiaftfeU<^fiSfn©BgTO^k7K*S-e*>S^ [VI I] 

is mttzitt [vi 1 1] <Dit£®*Kfets-&tzm£izte, mbtizoLiiz®) 

(c) ±EHR* [VI] ©*t£«*Kft«UfcSU -*5t [IX] 
R^-CHO [IX] 

20 

K4\ R 24 ti|£&&4~l 4fiOlg|D«>L<«7ttfDOfl||SFSl^t:^S 

±153: [IV] TW [VI I] Kfcl^ R 20 CctoT> rff 

Hifl&B&cttTktfcSJ tLXii. CH 2 CHO N CH 2 CH 2 CHO N 

C H 2 C H 2 - C O - C H s l?© «k -5 7^* U 7 S S £ 

fc!SCH 2 -CH (OR 6 ) (OR 7 ) % CH 2 CH 2 -CH (OR 6 ) 
(OR') > CH 2 C (CH.) (OR 6 ) (OR') [ZZX\ R 6 fc<ktfR 7 

30 it^ti^tumr ji* frt ^(iR 6 iR 7 w-mizte x xf u > 
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ttz, ±IS^ [VI I] Kfcl^T. LCctoti^tlJ r»fc«ISJ <t L/T 
14, ajtlflttMFK ***** 3^«IW^y>Fi^v^ 

±E£ [V] fccktf [VI] fCfc^T, EK£-»T*$*l5 r-f 

p - z. h o ox t k u ;u»> h y f-A*«© T 5 ; 

#Jx.tf 7 i-zi/T-bf^ ^ x y * v/7-fef-A<*e©7 y -;U7;U£ y 4 
jvm ; mtfy h * •> * ^tf-^Ss x h * 5> * ^ t - 7" h * •> 
/7^ji;l/atS©fitt7^3**>*^-^* : WAtf 2 -^o^-M+ 
.>*;U»Kji;l/»lf©7-»l/^-^***>*^#-^ : 3?^** -> 

; h U * 'J t --l+frV* 'J *S 
^ofi«7;i/*;u->y^**^W^^ t-^h+->*^-;v 

ffilEMaxg (a) Kfc^Tx S [I I I] ©*^#>»»x « [IV] 
a [X] 



>KI4s 0J;tl*\ S. B. fiTt > (Kad i n) &©*ife [J. Org. 



25 




[X] 
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Chem. . 2 7#, 2 4 0 - 2 4 5H ( 1 9 6 2*f0 ] MoT, £g 

5 £*l*> miis N, N* -Pi/fiu^i/frtjWM i h\ 1 -xf-;l/ 
-3- (3-^f/l/75;^DlfA/) fciMCSM \ h\ 5*7 
'J ;l/7 h\ 5?tf 'J PA/?**? >r K- h V 7x^77 ^ 

[III] ®4t&®\ ^(Cl~2^ScDlGfflrt<!: 

is >\ t'3 'J > N > N *y V -f V 'J >^©^§E*7 S 

-S>y^/W-wW»7$ Ks i?**^>„ h;l/x> N ?nn^>-tf 

20 mt* + l/>s ?dd*^ DltttlttlU ^nox^, HJ*n 

nx^l/i/ x £fcte±SE&&0S£$l*We,*u <ft{C '7x?-^x~r ;l\ 
fh7hFP77>, N, N--^fM;|/A7;K> L 

25 -2 o°c~i o owmmftt'? *^£&#TK££ia> a 

5&RB~7BIHU ffS 1X121 0ftffi~2 4mfflT&TltLit)Z>lt1b< 

^ [i 1 1] oft^di:«ti« [iv] ®4t&®ttztt*®m<D&mm 

so fW:fcbT£*s:: it [I I i] a\t&®\*)ih 
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fcOSt [IV] <Dit&®ttzlt*®mt, l-5^K $f£U<(il~2*r 
HUfExt [X] 0*^'J>mii> it [I I I] <0*)Wy& 

St [I I I] 0*^>*©R*5ttWW*i:LTtt, ffilAtfx^^k* 

^ [i 1 1] ®ijjv#ym®m&m&&yiiu s [in] o*;h5>k 

itZZttz&WZZk&VZ. SttiXfMi, « [I I I] ©#**> 
3 _ (3-v?yf-;l/7 5y^olf;l/) ijjVtfiH i h\ S>7x-=- 

©*^W©#«ET, WN-tFn+^^W; h\ N-t Kn*-> 
b\ 1 -fc Ko^-Xvy M77-;H?©N-t Ko+fft* 
ft: 4--hD7x/-Jk 2, 4-y-hn7i;-;K 2, 4, 5-h 

ij?oo7x;-;k ^>^7on7z;-/H07i ;-M6WiS 

ft£im*I<h#T£> jStt7; Kttx 5* [I I I] ©*>U#VK*»ffiK 

S CI I I] ©*/w#>KOR«ttWW*^ tiv] ©<t£«fctt* 
N, h\ 

<y-gy^ teitt^^y^ 7on*^ ESig-ffc^s ^ooi^s h 
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-2 o°c-i o o'cvmrnftt-tzztfr-czzo 

5 instill] ©*^*>K©KC«^*Ktt1-*:£ [ I V] <0{t 

mwowmmzfcbT&jLzzt&'ezz^ mn, stun otDix 

>«©Rl6tt»iW*l*;U*fc»)^ [IV] ©tt£$l£*:li*©iglil~5 
ff * L < tt 1 - 2 ^©^BrtT'ffi^S 1 -So 
10 ±Ktt£Efc»Cfc^T* [IV] ©ft£fc£LT. R 20 #£3tt*5~ 

1 5 ©ISfQfe L < tt^ttfn©tttettK^k7K**-C** *>©£ffl Wc$£K 
14, R 20 #±I5©&5fc£W-f [X] ©ft^«Jx irtlt>%s *f§BS©it 

[i] ^bMMM&n« 0 

[IV] ©^tltLTs R 20 Wat>t<li*«a©^+vS 

©*ffli^*^K{4x ii^nsR^^E©****"*-*^ [x] ®{\:&m 
j^icjsbx, #st-*rsi££*S7c-f t^j: *k *hbj©3c [i] 

20 it [X] ©ft^«5ic*j^SfiiH*tiA:^*y«*^©fta*©|»itt N il 
h;i/x>x;i/*^Ks *>7 7 -x;^> 

«»~ 1 ^*©»* tz ^x 0 °c~ 1 0 0 °c, ff t l < 5 0 

30 *-<-f * y tgfcli, M«»S*<l^*$nfe^; [X] ©<(t^«J 
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;W N, N-S^^-Mwl/AT; K**fli 

l/TI^ fl!x.tf> h'J^^N *3§ 

■>h\* , J , >^ t e r t-7h**>h\ n-7f7HJf-$A % sec 
-7>;l/'J^A> t e r t -^f-^U AJfcWtfffcfU ff*l/<« 
7K3Mk* h'J^A, 27'J^A t e r t-7h*->h\ n-^fAllf 

R^^f-f vtS!6*Kx -2 5°C~1 0 0°C. ff£L<l*0°C~ 

5 OTOigfflrti**- it [X] ©**VflA*ICttl/C<PJ K 

<k£«33t i-5Si,ff*Kiii-2 s*©«BrtT»^* z 

^©fcKWfcnsft^fcKDfc^U >? vat© N 

ttlfc/<5S>$^ K^6^tt«E«©ttl«*ffl^Ts ff*L 

<tt«lHB20kg/c m*©**ETJ^ ff * U < tt» 0 °C~& 4 0 °C 

©$ga^©tas-c i o aia~ 2 4 isra&teaTc-r* i^kj^ts;: ta<T 

sil&ig (b) icfcivc* »-a«K*jtf*a; [iii] ©*** 

li, HjttXS (a) (cfclJSS: [III] ©*;U#:/K£fctt*©RI&ttIt 
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it [vi] (Ditsm^oj i;&mmco&3ktt. *ng#sE*o©#£ N 

(Protective Groups in Organic 
5 Synthesis), T. W. /U-> (T. W. Greene)|, 
John Wiley & S o n stfc ( 1 9 8 1 50 miZtffi<Djj&£tz 

U7;M-oftIk BSK$©»£ffl(^T, ff*U< «*i?0°C— *i7 1 0 0 

15 So 

20 A, £8 * 'J 7 A^©7^77 'J ff * U < lift- 2 0 °CH$ 

8 0 °C©ISfflrt ©MflET 1 0 #m~~ 2 4 ttllflfHl $«:icj;o ftfrti 

25 A N 7 * -- 7 y ;K ®Hta&te«^©teifc£ffl l NT, flF£ L < lift 1 -ft 
2 0 kg/cm 2 ©7K^ffT<C N ff£ U< liifa0 o C~*«j4 O°C©iSfflrt0& 

i o anu~ 2 4 ttnsttaTc-*- -s c i \z j: o ff^nso 
*k tT^^»ns-»i«: [xi] 

30 
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Ar q j — , 
HO-|— H-X-^NH [XI] 

R 1 

^2g^fc^x, ^ [vi i] ttzit [viin <D\t&mt, m^fc 

5* [XI] ©tt£«9i5£ [VII] [VIII] ©ft£*£©R£ 

« CXI] [VII] [VIII]© 

RjB»«l*ffl i N Tfr -5 d So 

7-1? h- h I) ;K f-^U >K h'JTi K*©*^o h 

*? Lmv>7 v&mn&m miium* v y •> ^ «j * ah© 

N-^f-^f^'J -^>s N, N-^Wi'J 1. 8-v7if 
fi/^D [5. 4. 0] ^>x^-7-x> (DBU) . 1, 5-i?7ift* 
•>?d [4. 3. 0] yt-5-i>(DBN) |(D|3»J«7;>; 

t*;Ux^;U7 i >> h 'J xf-;l/7 S U^ 0 
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B$H(il oai«K4 8^i"rSC^T#5*<. £*Cfcl;TC:nEU:*fc 
L<tt^ft»©K»K«^7K*»T?**« [VII] O^fttlilXPfi 

io 8siwt7R*a-c*sat [vii] ®^«j*fiii^ [viii] <o\t&mz 

ffl i ^il^tc li, m bti&£jmi*o ttttz lifttt u ? * v 
^*^*H#«L-5 6-«^*jI5c-r-5ctlc<k*)^ *3&bjj©5£ [i] 

$t»iw N asitis (c) issues*; [xi] <D4t£®<D3: [ix] or 

R&VL&IU il«> 3 0°C~&2 0 0 e C\ L< l*ift0 o C~^ 
25 1 0 0°C<!:-f£C ttz, ££B*Mfi % 1 0»IH~7Bl«k 

ff* L<l*l 0#RS~2 4 *M£« 

W-5ct*<ft*L^ *©fcfc®pHS3SiiKffli^SK<hLTi^ mitt 
p- h;i/i>*;U*>Kx £& N ft®. YVJA/ituimmimtfbtiZ* 



W096-33973ffile://J:\Leqal\Patents\W096-33973.cpcl Pa ge 30 of 115 



WO 96/33973 PCI7JP96/01128 

- 28 - 



h 'J^A> TKSR-ftyf-f A74/5-!>AtfO**^lAiim***ffll^ 

[X I ] ©tt£«B I */UC*fLT„ i a**^ ff* L < li l ~ 1 o 
a±lca^fc«!i6Xg UK (b) RCF (c) vnztltt [I] ©tt 

ftfflfc£tftCin v i t r ofccfctfi n v i votOA^'J >5$# 
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h't L/T [ 3 H] -N-> fVl/*3*7 $ >©£££5 0%MiJ1-S&tMt 
(I Co) «k«93?HiUfc»«l^ (Ki) T^fe^ 0 

1 ) 

5 <*fi2 5 0 g~3 5 0 gflJg©SD?&jitt5y h [B*^ + -;UX'J'<- 

(80 SH] *Ji«^ *ISI&K. ;UftfcJ:tffilIS£fcttiU *#Lfc5£ft 
©5 OmMMX-&K> 5mM*g^^->^A N lmMx^l/>^7$ 
>ES^=-7-hU^^ 2 0%-> 3 «i££W-rS$»J& (pH7. 4) #-C 
#U hn> (t-yf'f >/5) KJ^fc^^fXLfco Cft£3. 0 0 0 

10 xg, 4°CT'l 5ft«Bg>k#JltU *®±MZ ts — t?T*« Ltz'&s 

loo, o o o x g , 4°cx'4 5#rmm<c>fmuz 0 mtitzitm&kft 

L/:5 0mM 'J^-Jgif, 5 mMM v •> A ^ ^Wt 
(pH7. 4, mYV*'<v-7T-tm {ClgjBLTlOO, OOOx 
g . 4 °C T 4 5 L m h tltz&m* h U X/ < -y 7 r - T' 

is 50mg/ml i^5ck9l3!ljSU - 8 0 o CT'teffl^6£T&#L£ o & 

2) ax^';>m,s^(*^pis^» 

>^-7V--f7s (Hargreaves) [Br. J . 

Pharmacol., 10 7#, 4 9 4 -5 0 1H (1 9 9 2*fO ] 
20 StTfT^fco *IEJ£!IIBS&*, 1 nM [ 3 H] -rl^-trt'> 

( [ ! H] -Tel enzepine, 85Ci /mmo 1 , N e w 
England Nuc 1 ear«) fc«klfSM^0. SmlOh'J 
7 r -*T'M& (#j2 0~2 5°C) , laOW^a^-hlt 
0. 5mlO*^Lfch'J7/<«;77-WT^7X7^^- 
25 (Packard jl^.7 -r ;^-7l/- H G F/C) TiftijiafcilU 

lmKD^L/: h 'JX^<.y7r--C4Is]^L^o 7^;U^-*5 0°CT 
lB#fSS£j*&> i/^U-*- (Packard vf?ni/>^0) £flD 
^.T7^;U^-{C!R3iLrt [ 3 H] -xl/>Hflfi/©»tltStt^^'1'^u7 
U- h->>^l/--> 3 yh*jy9- (Packard hy7*^7>h) T' 
so liJ^L^e ttfc [ 9 H] -TUi/4rt->©£$<*2M$gtt*S£(i, 10 //M 
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t' U>-t?tf> (P i r e n z e p i n e) %Wi1lQL<T#.ibtz 0 ■&3£*Mit'&<®} 

(Cheng and Prusof f) <DJS [Biochem. 
Pharmacol., 2 2%. 3099-310 8H (1 9 7 350 ] \Z 
Vt-yXs mm#y K?*>* [ j H] -rl/^'k'y©i^5 0«Mt 

3) AX/7»J>M 1 »(ttS^a»W» 
BW*tLTiMMWI*. «WU#>K£UT0. 2 nM [ S H] -N- 

>f-A/^3*55> ( [ 3 H] - N - 
me t h y 1 s c o p o 1 am i n e, 84Ci/mmol. New 
Engl and Nuclear!!) *flH*fctt»±E2) OU7.il D > 

M&®&m&mtmtmmc>?5&T*'ij^tio a* [ 3 hi -n-**** 

4) AX* 'J >M,SSttttfclfi*ttl* 
K«l*i:LT«U»lta*x WJ^^KiUTO. 2 nM [ 3 H] -N- 

KUtPWIO^tt-CfTofc. [ 3 H] -N-ym3#5 5>CW 



25 



30 
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10 





Kj (nM) 


M l /M 3 


M 2 /M 3 


M, 


M 2 


M 3 


mmmi 


45 


860 


8.9 


5.0 


96 


tmm i6 
nits® 


13 


302 


3.1 


A 0 


Q7 


mmm 22 


120 


1400 


9.2 


13.0 


152 


HJS^J28 


6.0 


190 


2.0 


3.0 


96 


HJSCT29 


40 


1100 


4.1 


10 


270 


HJS0J32 


84 


2300 


11 


7.9 


220 



15 

U7.il U >M,M(«Sfittt» (in vitro) 

1) ft til ^ felt 5 Mi 

20 *K«*fe««ftlca6(r^ff-»fc 0 UttBififc* tf* (3 kglfijSO 

h^';vt'^-;u«»TT^ffi»KJ:OI8i]flia5E$-a-. «J»W£«tii Lfc 0 8* 
flWai*«l(ia[|S»CjS^W^ (*S 1 cm) £fflWc 0 ^20ml 

u-fz-^-e^j h%amm [9 5%o 2 , 5%co 2 s&, 32 e c, i^m 

yohimbine (a*fi$n:|£) £#tr] Tfllfc Lfc^/* Xgrtffi 
3 0»M?«ftl/fc*H jKS*S*ffl^T*m*fl* (0. 5ms, 3 0 V) 
McN A- 3 4 3 (2. 5 x 1 0 - 6 M. M,3iR6*J7:/-X h) Iwi^JR 
so Lfc»,McN A- 3 4 3 (1 0- 7 ~l 0-*M) *{£»§[^<5>3^fflfiiC 
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j;(,ifMcN A- 3 4 3*«MJ4U.McN A- 3 4 3 d 
fcli> McN A - 3 4 3»#lffi©iKIM5* 1 0 0%tLX%Ltz o &«<k 

(K B fl[) £*i6fco 

*K»i!tHittfcK^fT-*fco SDllttt7-/h (3 0 0~5 0 0 g) * 
(9 5 960 2 . 5 96CO,a». 3 2°C) T^/c Lfc^7 fli: 
3 0#fffl¥ffrfkbfcSL a;i"<=>-* (1 0" 9 ~1 0" 6 M) 

*©1 O^l^^^-^^l^tfc. *A»<3- 
;H;J:5RJi&l^ *;W<3-^ft4«F©ft»a* 1 0 0 0 /o£LT«Uco * 

*Kttffil4«ffiKfi£tMf ofco v h (3 0 0-5 0 0 g) * 

4f^^ h^fflt (95%0 !( 5 96C0,««. 3 2°C) 

0JK»3tf* 2lHlg©^^<a->'VJRi® ; £'U7r l^>X©iRai<i:t^o *r» 
1 0^^W<3-;l/ (1 0" 8 ~1 0" 9 M) *3&fll*-c*»ttK«:4 
««1 0 0%i:UT*UCo «[«Mt^tell^«k*ffl*R^ft»© 5/7 h© 
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»^ *%w®4t&mmimn (K B fii) %*#>tz 0 

SD^aitt^yh (3 0 0~5 0 0 g) *»S5E$^ [2)^^^db! 
g$2 cm©flM::£ttJ?JcU=o &*£2 Om 1 ©* XsfTs-^yHv 4 h% 
5 8&(95%0*. 5%C0 2 «§i. 3 2°C) -CffitzLtzv 7? XWftlZ, 

(i o- 8 ~i o- s m) *&mmfrt>3femm-?mmimm5-u essics 
*K»*«nt«ica^fTofco sDmm&? vh (200-400 g > * 

/£L/c 0 S**5ml ©? l/T'X-'sy-tf^-r h$fc«ft (9 5%0 2 . 5% 
C0 2 iim. 3 2*0 VMtzLtz-vrzxVmz, ^JBS^jO. 5gi;xi 
ilfc. **©3R^ttif^ttlciESUfc. 1 &f!U\¥-mt Ltz'ik, 10 " 4 M© 
i3JW<zj-MzJ:i) 2E|JK|g$l^ 201©*;|//O-;HR|i% tf 7 r U> 

(DttMi^fi) x *©1 0^*m^*;W<d~;1/ (1 0" e ~l 0' 3 M) 
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82 az*'J ygnrnfflttt (in vitro) 





K B (nM) 


M,/M 3 * 


M 2 /M 3 * 






3iSM 3 








120 


1500 


19 


24 


31 


6.3 


79 



M„ i«M„ M«M 3 , H»«,iBj:OWKM,©#AZ*'J>«S*K» 
;.7^P./M,^ ttfftfttlKin vivo) 

8-1 lii«S (3 0 0-4 0 0 g) 0^5-^K- l J^«lt7^^') 
U^y (7 5 0 mg/kg, i. p. ) Rtfa-*P*o-X (3 7. 
5mg/kg, i. P. ) -e«*t, »KC*-a-^U. * 

•jl (5 mg/kg. s. c. ) 

Pulmonary Mechanics Model 6 
(Buxco) *fflOTAI»ftTKT«WStt**«^. 

X5o /zg/kg, i. vjaojawwtw^*** 

5 0KK«*V*H«I D..«fc*«U WMWM«*«**&* 
2) 5» hi:fc^SH^W»ffl 
mg/kg. i. P- ) -CIIWU WWk4fl*l/ttill»»K£*- 
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tz«>\ZljJW<-3-A, (1 0 /zg/kg, i. v. ) *ft4bfc, 

/Co "li*©©**??*** \£v 'J- (Drummond. 10 0^1) * 
5 5«y hOPKrtKl»IBIHITfPA , r*wi:KJ:OfT-9yi:o 

£?¥-©*$ J: OJMtUT**)*: (7 5mm= 1 0 0 ju 1) e =J> 

io 3) 5<y McfcttStMtroa 

5 - 7iH6©x^5-r K-'J >r£«£tt7 v YZ^y Y'<fr\Z9-to 
(6 5 mg/kg. i. p. )TB»U»4ffliLTMIi: 

t*>(3o /ig/kg, i. v. ) &5-\z*Q&btztt0m : RMmQ% 

10 0% £ lt> *«fc»^£bfcKl&*W£*?*Lfc. **5ffc© 
5 0%££jg-r*ffl*£ED,otti:«*U tfclfctljf ©ffl*Rfcffl« J: 9 7 

20 4)5vh zm^fzmwttoEEWfflrtm 

(Maggi) [ (Drug Dev. Res.. 1 0#, 

1 5 7 - 1 7 0S (1 9 8 7^) ] O^fcKfcoTfcWfcmiofc. If]^ N 
8-10 «tKZ)^7-^K-U-f*ittt5y h (330-370 g) fc 
(1 g/kg) &tfa -?p5d-x (5 Omg/k g) £&T& 

L fc 2 0 ^(DMBMRlXjAflS J: 0 3-4 mmrt&lcffA L 
so /Co »»fcrtffl«*<0 ©tt&T' 3 0 ^W$»IC Ufeftx $I&fcrt£*E£KI!* L 
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Tl>**ttWfiof^WttJRtt^lJ**T4a*!ft**ftALfc (2. 8 
ml/hr) o *©»x »-C»R*S»CLT5»IBI3c#»C**fc. 
P v e s P ^A^KttrtERWittSlOttWtrtEoai LTlMLfc. 

8i] b*«MMt©M*ff « fee 5 ^B©3c#JWtc»«M»K«:«MRrta:% 
U MM (ID,.) ««>^o H«#5^C, #RJR»*£fc$-£ 
Sft£4«***©ftA*BM&U »!lfcrt**BE*iE»bfco WMMHSt* 

im©*rsaBiJfcrt«*E* i o o%<hb-c, tt*«K»#a©iMitrt«*E© 

Mfl % **»fco yot -y M»«T*ffl^T«JHBttrt*^:E©2 5% 
W*iJffl»* I D 2 s £ LT*i6fco 

5-7at>©x^5-/K-u-f*aitt5y u sb, mm 

m«^*"e©igi«i*iiJSb«^**3idib^o «M»©»*iia6**i 5 96 

6) MCfcttSfcRlCtt-fatiSffl 

8-1 HI (30 0 -4 0 0 g) ©XT"?-?* K-»J ^WMk^v H** 
(7 5 0mg/kg, i. p. ) Rtfa-^n^n-X (37. 5 
mg/kg, i. p. ) TJS»U »S£fc*-a-l'*»AU:o 

(5 mg/kg. s. c. ) IUt)gJWR*^i:«I«l/fc^ AI* 
SKTill^iSbfc, 7W3"jy (5 0/tg/kg, i. v. ) 

bn-;WDRffc£l 0 0%<hbT^bfc o 3>hD-;v WfcfcttST-fef- 

y >Ri6iii*ttfiT* 5 o%\zm\tzmmz i D»ott«Efcu 
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f3i^'J >£®tmtn.m (in vivo) 





(mg/kg Lv.) 


(mg/kg Lv.) 


m 

ED 50 
(mg/kg i.v.) 


(mg/kg i.v.) 


vmwm 

(mg/kg Lv.) 


(mg/kg Lv.) 


nmmi 


0.023 


0.19 


1.4 


1.3 


0.67 


>3 


atoropine 
ipratropium 


0.0043 
0.0015 


0.0022 
0.0018 


0.018 
0.0041 


0.027 
0.0048 


0.019 
0.004 


0.0037 
0.0018 



10 ±IE*3K***£**N£9J£jKi:j:3l;:* *JftW©4fc£1»ttBl*SHKfcJG; 

Jil±©<hfc0s *^©^ [I] ©ft^1»«. BtfJfroSftttttAxay 

25 ffi-e*£o 

*HHB©tt£«. ±IB©to*RJR©^**^ttTO©^:i6c|||RKttffl 

lt* nmzm\ m*vjizn®$ti$ muamt&iz, 
8nrfflv^n*^«©asftj?w*<«fflDnj6^*?). *uk s 



Pane 40 of 1 1 5 

W096-33973ffile://J:\Leqal\Patents\W096-33973.cpc] ^ 



„, PCT/JP96/01128 

WO 96/33973 

-38- 



#*iJ*£*i$-rct>«k^o 
Cti€»<!)WWBx **«©fc£1&*£WW® 1 • 0-10 011%, 

0. 1-1 0 0mg/kg*l~»lHl^7-r, *fc#«PB4©»£l*N 
0. 0 0 1-1 Omg/k g* 1 -ttil^lKS^tiO^t U>. 



30 
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mis* 


i 


CPohh 


2 


□ oh h 


3 




4 


□ oh h 


5 


□ n oh h 


6 




7 
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mm I 


5 | 


8 1 






9 1 


□ OH H 


10 1 


10 


□ OH H 


15 


11 




20 


12 






13 


n OH H 


25 


14 


1 $a„o~v 1 

V^h h 
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15 


\/ N OHH 


16 




17 


Q J? i^N^VN 
V7 oh h 


18 




19 


//V) 0 ^ >\ >x ^ 


20 


□ OH 


21 
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22 




23 




24 




24 




25 




26 


| | unti 


27 
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28 


\_7 0H H ^OH 


29 




30 


\_/"OHH 


31 




32 




33 


\ / OH H 


34 
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42 


rJ oh h 


43 




44 


\_^ N OHH ^ 


45 




46 




47 


\ / UH H 


48 


<7 01,11 
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5 


49 






50 




10 


51 


\__/ OH H 


15 


52 


\_7 OH H 






F 


20 


53 


CT X OHH 




54 


\ / Urt H 


25 


55 


<^JT X 0H H 
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mast 


56 


\J OH H 


57 




58 


OH H 


59 




60 




61 


W OH H 


62 | 


N OH H 



30 
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mm* 1 * 




5 


63 






64 




10 


65 




15 


66 


W X 0HH 


20 


67 


(J OH H 1 




68 




25 


69 


W H 
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70 


\_/ OH H X - / 


71 


O^ 0H H 


72 




73 




74 


\_/ oh H ^ 



25 £%0J 1 

N- f 1 - (4 -y ^;u- 3 -^>^_;l/) fc'^ 'J ^ >- 4 - -2 
-y^D7"f;l/- 2-b Kp*S/- 2 -7x-A/T-fr hT = KOft fift 
181. 2 - ->»oW- 2-hh'D^-/ - 2-7 ±-JlWtWf(D£;E$ 
S. B. (Kad i n) [J. Org. Chera, , 

30 2 7#. 2 4 0-2 4 5H (1 9 6 2) ] KfllfcT^lfi Lfc. 
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;ui/**5/K5 0iniJMIUc. i/*n^;b7x-;Wrh>6. 2 4g0-/ 
y *;UX;U** 5/ K 1 5ml ?gfc£flD;i> M"C 4 BSFaSfcft Ltz 0 

1-9/1) KTffiSSU l-^D^-l-7x-;P-2-^ot'V 
- l -*-;l>6. 1 9 g*»fc 0 olNT'101 1 -7x- 

, l/ _ 2 -7o£>- 1 -*-/W6. 1 9 g©7k2 0m 1 
*7<J7A1 5. 0 4g©7K2 5 0ml?§^0~5 o CT^2^F B mL<!t 

2 _ i/?D ^_ 2 -hFD*y-2-7i-«2. 6 9g, 4- 
7 = ; _ ! _ t - ^ ^y^M^tXiJ ^>2. 17g. 1. 1* -* 
,W-:x;t,v^ ^ ^/-^2 . 0 9 gfccktf 4 - ^ *^7 ^f'JyVl. 
5 8 g &^&T*N, N - f-^/*/UA7 ^ K 1 0 0ml lr~ 

WMMWcm^ •> •> **** i§^^«ES* U* S> ftfc»« 

•> 'J * y/b* H?07h^7^ CMMM : 

1 0/1-4/1) \zxm\yB.mt^2. 18g*Ifco 

xg3 . n- (ViWs-A-JM - 2-^p7f;l^-2-bFP 
*.>-2-7rXil/7-frh7; f>' - ttWttft<P6fifc 

N- (i-t-7>*i'**#xA^*U5?>-4--OW -2-i/^a 
7^;l/-2-t Ko*->-2-7xX/U7-b h7 5 Kl. 0 g*4Ntt»^ 
**-^>*«2 5ml K»WUa»-C-ftW*»«*WE** U ^ B ' k 
£#)0. 8 3g*Sfc. 
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IS 4. N- fl- (4 -y^;t/-3 -^>x->>P) bf^'J^>-4-^f 
-2-->?P7^;b-2-b KP*->-2-7xX;U7-lr bT i K®£ 

N- (h°^y y>-4--C;U) -2-->?P7*f-;l/-2-b Kp*->-2 
5 -7x-;U7-b K'ttlWao". 83g, 5 -7Dt- 2 2 
-^>fyO. 4 2 g. 3>7^ 'J 7A4 2mg*>J:rj^7K^K^ 7 A 
1. 4 2g*i7kN, N-v>^/U*;UA7S K2 5ml £&SU 7 0°C 

*•* >/SKxf;l/= 2 / 1 ~ 1 / 4 ) \ZTmH U MttM 4 4 9 m g 

'H-NMR (CDC 1 3, tfppm) : 1. 3 8 - 1. 5 6 (2 H. 
m), 1. 62 (3 H. s), 1. 69 (3 H, s). 1. 74-2. 22 
is (1 2H. m) . 2. 28-2. 3 8 (2H, m) , 2. 78-2. 88 

(2H, m) , 3. 3 2 - 3. 4 2 ( 1 H. m) , 3. 47 (1H. 
brs). 3. 68-3. 81 ( 1 H, m) , 5. 0 3-5. 1.2 (1H. 
m). 6. 18 ( 1 H, d. J = 7. 9Hz), 7. 25-7. 38 
(3H, m) , 7. 4 8-7. 5 2 (2H, m) 
20 {£##^FAB-MS (m/e, (C 2S H 3 <N,0 2 + H) " t LT) : 

3 7 1 
HSS0J2 

N- (1 -^->;t/fcf^'J^>-4-^;l/) - 2 - 2 - b 

Kp*->-2 -7xx;U7-t? h7^ K 
25 ^P^+tf-^ffl^ HBfgfllJ 1 OXS4 tl«0^St$HI:^4l 

'H-NMR (CDC1 3 . <5ppm) : 0. 87 (3H, t. J = 6. 
8Hz), 1. 21-1. 5 0 (8H. m) . 1. 55-2. 12 
(12 H. m), 2. 24-2. 31 (2H. m). 2. 70-2. 82 
30 (2H, m), 3. 25-3. 6 0 (2H. m). 3. 64-3. 78 
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(1H. m) . 6. 1 1 (1H. d. J = 9. 6Hz) . 7. 23-7. 
37 (3H. m) . 7. 45-7. 5 1 (2H. m) 

^ r7 -T^,l / -2-h Kp^ v-2-7x^U7-*?t-7; K 

1 H - NMR (CDC 1 3. 5ppm) : 0. 95 (3H, t. J = 7. 

5Hz) . 1. 32-1. 5 1 (2H, m) . 1.70-2. 16 
(12H. m) . 2. 16-2. 2 7 (2H, m) . 2. 3 0-2. 3 9 
(2H. m) . 2. 72-2. 85 (2 H. m), 3. 30-3. 60 
(2H. m) . 3. 6 5 - 3. 7 9 ( 1 H. m) . 5. 28 (1H. 

dt t. J-l 0. 7, 6. 9. 1. 3 Hz) . 5. 4 2 (1H. dt t, 

j = l 0. 7. 7. 1. 1. 3Hz) , 6. 1 4 (1H. d, J = 7. 

8Hz), 7. 2 2- 7. 3 8 (3H. m) , 7. 4 5-7. 5 1 (2H. 

m) 

N- p- lie] -3-^**-;H £i 2L2^i— 144 -2--> 

0 (E) -3-^-t-^ ^^M-Ftl^WWI 1 ® 1 * 4 

'H-NMR (CDCh, <5ppm) :0. 95 (3H. t, J = 7. 
5Hz) , 1. 3 2 - 1. 5 0 ( 2 H, m) , 1. 60-2. 2 1 
(1 4H. m) , 2. 3 1-2. 39 (2H. m) . 2. 72-2. 85 
(2H, m) , 3. 3 0 - 3. 4 9 (2H, m) . 3. 64-3. 79 
(1H. m) . 5. 34 (1H, dt t, J= 1 5. 3, 7. 0. 1. 
3Hz), 5. 49 ( 1 H. dtt, J = 1 5. 3. 6. 2. 1. 
3Hz) . 6. 12 (1H. d. J = 8. 6Hz) . 7. 23-7. 38 

(3H. m) , 7. 47-7. 5 1 (2H. m) 

30 mmm 5 
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N- ri- (6-^ ?Jl-5-'\77--Jl) b'^'J ; Jy- 4 -zdM -2 
-•>»p^- 2 - b Kp*->- 2 -7x.=Jl/7-tr h7 ~ K 

5 1 H - NMR (CDC1 3 . <5ppm) : 1. 2 5 - 1. 3 7 (2H, 

m) , 1. 4 2- 1. 5 6 (4H. m) . 1. 58 (3H. s) . 1. 67 
(3H. d. J = l. 2Hz), 1. 72-2. 18 ( 1 2 H. m) . 2. 
31-2. 4 6 (2H. m) . 2. 79-2. 91 (2H, m), 3. 2 0 
-3. 60 (2H. m), 3. 65-3. 80 (1 H, m), 5. 0 3- 
io 5. 11 (1H, m) , 6. 18-6. 2 8 ( 1 H, m) , 7. 2 2-7. 
3 6 (3H, m) , 7. 4 6- 7. 5 1 (2H, m) 
H8S0I6 

N- n- (4 -y 3 -^y-r-M b°^D 4 -2 
-•>^am-2 - (4 -7;M-P7x-;U) - 2 - b KP*->7-fr Yf 
15 ^ K 

1 H — NMR (CDC1 3 . Spprn) : 1. 3 7 - 1. 5 5 (2 H, 
m) . 1. 61 (3H. s) . 1. 68 (3H. s) . 1. 72-1. 97 
20 (7 H, m) , 2. 00-2. 21 (5H. m). 2. 31-2. 36 

(2H. m) . 2. 7 8 - 2. 9 9 (2H, m) , 3. 20-3. 50 
(2H, m). 3. 63-3. 79 (1 H, m), 5. 01-5. 09 
(1H. m) , 6. 22 (1H. d. J = 8. 2Hz), 6. 97-7. 
05 (2H. m) , 7. 4 4-7. 5 1 (2H. m) 
25 fi«FAB-MS (m/e. (CH^FN^ + H) " t LT) : 

3 8 9 

N- fl- (5 4-s\*-tz-Jl) b*^U 4 -2 
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tmmou^^mit^^muzo 

■H-NMR (CDC 1 3, 5ppm) : 1. 3 7 - 1. 5 6 (4H. 
m) . 1. 5 8 (3H. s) , 1. 6 8-2. 11 ( 1 5 H, m) , 2. 
2 6- 2. 3 4 (2H, m) , 2. 7 2- 2. 8 4 (2H. m) , 3. 30 
-3. 5 5 (2H, m) , 3. 62-3. 8 0 (1 H, m) , 5. 0 5- 
5. 12 (1H, m), 6. 1 4 (1H, d. J = 7. 8Hz), 7. 2 4 
-7. 37 (3H, m) , 7. 4 6-7. 5 2 (2H, m) 
M0J8 

'H-NMR (C D C 1 3, 5ppm) : 0. 87 (6H, d, J = 6. 
6 Hz) , 1. 10-1. 2 0 (2H. m) . 1. 3 4 - 1. 6 0 (5H, 
m), 1. 70-2. 15 (10 H. m) . 2. 24-2. 33 (2 H, 
m). 2. 72-2. 86 (2 H, m), 3. 30-3. 60 (2 H. 
m) , 3. 6 5 - 3. 7 9 (1 H, m) , 6. 13 ( 1 H. d. J = 8. 
1Hz) , 7. 2 2 - 7. 3 8 (3H, m) , 7. 4 6-7. 5 2 (2H. 
m) 

N - f i - (4 -y^;u- 2-^>^-;l/> b'^'J 4 - 4 )V\ -2 

-^?P7>;U-2-b Ko*»>- 2-7 -r^l/7-t? Y7 I K 

'H-NMR (CDC 1 3, <5ppm) : 1. 15 (6H. d, J = 6. 
9Hz) . 1. 3 0- 1. 5 5 (2H, m) . 1. 6 5-2. 1 5 (8H, 
m), 2. 15-2. 35 (2H. m), 2. 45-2. 65 (1 H, 
m). 2. 68-2. 85 (2H.m), 3. 21 (2H, d. J = 3. 
0Hz) 3. 25-3. 55 (2H. m). 3. 60-3. 80 (1 H, 
m) . 6. 1 8 (1H. d, J = 8. 3Hz) . 7. 20-7. 40 
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(3H, m) , 7. 4 5-7. 5 3 (2H. m) 

nnm i o 

N- n- (5-y^;l/-3-^*i/-;l/) b'^'J ^>-4-^f;Ul -2 
-^?P7>;l/-2 - fc Ko4">- 2-7 x-;i/7t KT S K 

'H-NMR (C D C 1 3, <5ppm) : 1. 12 (6H. d, J=6. 
9Hz), 1. 25- 1. 5 0 (2H. m) , 1. 6 5-2. 0 5 (8H. 
m), 2. 05-2. 23 (2 H. m) . 2. 24-2. 35 (2H. 
10 m) . 2. 42-2. 60 (3 H. m) . 2. 68-2. 85 (2H. 
m), 3. 25-3. 55 (2 H, m) , 3. 60-3. 80 (1H. 
m), 6. 12 ( 1 H. d. 3 = 7. 6Hz). 7. 20-7. 40 
(3H. m) , 7. 4 4- 7. 5 3 (2H. m) 

nmmi 1 

is N - f l - (4 -y ^;u- 3 b°/<'j •;?>- 4 -2 

->^p/\^->;U-2-fc Kp*->- 2 -7 x-^UT-fr hT ; K 

2->?p'\*->;i/-2-b Ko+->-2-7 J L^;H^K$rfflt\ fSJfeflJ 
1 ©Ig2~4 &Rtt0^TMfc&ft$Sl&L*:. 
'H-NMR (CDC1 3 . 5ppm) :0. 8 0 - 0. 9 5 ( 1 H, 
20 m) . 1 . 0 9 - 1. 3 9 (6 H. m) . 1 . 4 5 - 1. 9 8 (7 H, 
m) , 1. 6 1 (3H, s) . 1. 6 8 (3 H. s) . 2. 0 5-2. 2 3 
(4H, m) , 2. 3 1- 2. 4 5 (3H. m) , 2. 7 5 ( 1 H, s) , 
2. 8 0- 2. 9 2 (2H, m) , 3. 6 5 -3. 8 0 (1 H. m) . 5. 
0 1-5. 0 9 (1H. m) , 6. 5 5- 6. 5 9 ( 1 H, m) , 7. 2 3 
25 - 7. 3 8 (3 H. m), 7. 5 7-7. 6 1 (2H. m) 

ffi#A¥ft£FAB-MS (m/e. (C,.H„N,0, + H) "<i:LT) : 
3 9 9 

mmm 1 2 

N- f 1 - r US) - 4-y^;i/'vfc->;H g^U 4 - 
so 2--/?p^\ *^;l/-2-fc KP*->-2-7x-;l/T-t?KTS K 
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■ H-NMR (CDCla, 5ppm) :0. 84 (3H, t, J = 7. 

2Hz) . 0. 84 (3H, d. J = 6. 3Hz) , 1. 01-1. 18 
(3H. m) , 1. 18-1- 38 (7H. m) , 1. 40-1. 60 
(4H, m) , 1. 6 0 - 1. 7 4 (4 H. m) . 1. 74-1. 84 
(2H, m) , 1. 8 6 - 1. 9 6 (1 H, m) . 2. 03-2. 37 
(2H, m) , 2. 2 8-2. 4 5 (3H, m) , 2. 7 5 (1H, s) , 

2. 8 0 - 2. 9 2 (2H, m) . 3. 6 6- 3. 7 9 (1 H, m) , 6. 

58 (1H, d. J = 8. 3Hz) , 7. 2 3 - 7. 2 8 ( 1 H. m) . 

7. 3 1-7. 3 7 (2H. m) , 7. 5 7-7. 6 1 (2H. m) 
fi«FAB-MS (m/e, (C 26 H< 2 N 2 0 2 + H) ' tbX) : 

4 1 5 
HSfeflJl 3 

M — ri - (4 S-ttrf**-* -^**-/" ^'JS?>-4->f 
>V] - 2 - n-f*)l>- 2-b K°f • > " 2 " 7 t. — fc7_L-E 

•H-NMR (CDCla. 5ppm) : 1. 3 0 - 1. 4 5 (2H, 
m) x 45-i. 58 (2H. m) . 1. 62 (9H, s) . 1. 70 
-2. 1 5 (1 2H. m) . 2. 2 2 - 2. 3 0 (2H. m) . 2. 7 0- 
2. 82 (2H. m) . 3. 3 0 - 3. 4 2 ( 1 H. m) . 3 . 4 9 

(1H. s) . 3. 6 4 - 3. 7 9 ( 1 H. m) . 6. 1 4 (1H. d. J 
= 8. 3 Hz) . 7. 2 5 - 7. 3 8 (3H. m) . 7. 4 7-7. 5 3 

(2H, m) 

nm\ 1 4 

N_ fl _ f A-^,v-^-<y ^>^ K^»^y-4-^;H -2 , 
-.>?p7aKjb-2-h Ka ^-v-2-7x-;V7-trh7^ K 

1 ©M2~4 £H»©^"C*Wtefc£«ai'fco 



W096-33973rfile://J:\Legal\Patents\W096-33973.cpcl 



Pa ge 59of115 



WO 96/33973 



PCT/JP96/01128 



— 57 - 



1 H - NMR (CDC 1 3, dpprn) :0. 47-0. 67 (4 H. 
m). 1. 38-1. 5 9 (3H, m) , 1. 61 (3H, s), 1. 69 
(3H. s). 1. 85-1. 9 7 (2H, m) , 2. 06-2. 21 
(4 H, m) , 2. 25-2. 3 6 (2H, m) , 2. 75-2. 88 
5 (2H, m), 3. 72-3. 86 ( 1 H, m) , 5. 03-5. 08 

(1H, m) . 6. 09 (1H, d, J = 8. 2Hz), 7. 27-7. 

39 (3H. m) , 7. 5 7- 7. 6 2 (2H. m) 
1££*?*|FAB-MS (m/e. ( C 22 H S2 N 2 0 2 + H) 'tLX) : 

3 5 7 
10 HfifcflJ 1 5 

n- fi- r us) -4-^;^* •/;!/! b'^u^>-4->r;i/) - 

2-->?P7 , PbVU-2-fc Kp*->- 2 -7x~7PT-tr hT $ K 
(4S) -4-^A"MrWl/ y 1 4 

15 'H-NMR {CDC Is. tfppm) :0. 48-0. 68 (4 H, 

m) . 0. 85 (3H. t. J = 7. 2Hz) , 0. 85 (3H. d, J = 
6. 3Hz). 1. 01-1. 1 8 (2 H. m) , 1. 21-1. 38 
(2H. m), 1. 40-1. 75 (4H. m). 1. 57 (1H. 
ddd, J = 5. 5Hz, 8. 1Hz, 13. 5Hz). 1. 85-1. 

20 98 (2H, m) , 2. 0 6-2. 1 8 (2H, m) . 2. 3 2 (2H, 
t, J = 7. 6Hz), 2. 77-2. 90 (2H, m) , 3. 28-3. 

40 (1H, brs). 3. 72-3. 8 7 (2 H. m) . 6. 04 
(1H, d, J = 6. 9Hz). 7. 26-7. 40 (3 H, m), 7. 

5 8 - 7. 6 3 (2H. m) 
25 IMFAB-MS (m/e, (C 2S H 36 N 2 0 2 + H) * t bX) : 

3 7 3 

mmm 1 6 

N- fi - (4 3 -sOr—fr) fc'^'J 4 -^;t/l -2 

-^?p^>?-;l/-2-b Kp*>-2 -7x-=.;U7-tr K7 * K 
30 2-i/^p^>^;i/-2- t Kp*'>-2-7x-;H*&£fflt,\ ItfiEflJ 
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1 ©IS 2-4 mm^mx^mit^^^ btz 0 

'H-NMR (CDCh, 5ppm) : 1. 12-1. 2 8 (1 H, 
m) . 1. 3 2 - 1. 9 0 (llH. m), 1. 60 (3H, s) . 1. 
6 8 (3 H, s) . 2. 0 3-2. 19 (4H. m) , 2. 2 6-2. 3 2 
> (2H, m) , 2. 72-2. 8 2 (2H, m) . 2. 95-3. 09 

(1 H, m) . 3. 1 4 (1 H. s) . 3. 6 2-3. 7 7 (1 H, m) . 
5. 04-5. 10 (1H. m). 6. 31 (1H. d, 3 = 7. 
9 Hz) . 7. 2 3- 7. 3 8 (3H, m) . 7. 5 7-7. 6 1 (2H, 
m) 

) fi«FAB-MS (m/e. (C 2 ,H 36 N 2 0 2 + H) " £ LX) : 

3 8 5 

mmm 1 7 

N- 11- r (4S) -4-y*;wv*^H h°^U^>-4-^;H - 
2-->?p^>»;U-2-b Ka*'>-2-7x ~;l/T-fr h7$ K 
5 (4 S) - 4 ?-;l^*-WU y ^y^^I/**- *SSW1 6 

1 H - NMR (CDC 1 3. <5ppm) : 0. 84 (3H. d, J = 6. 
4Hz), 0. 85 (3H. t, 3=7. 2Hz), 1. 00-1. 74 
(17 H. m). 1. 78-1. 91 (2H. m), 2. 02-2. 34 
>o (2H. m) . 2. 30 (2H, t, 3 = 7. 6Hz) , 2. 73-2. 

8 7 (2H, m) , 2. 9 8-3. 1 0 (1 H. m) . 3. 1 0 (1 H, 
s). 3. 65-3. 79 (1 H. m). 6. 33 (1H, d. J = 8. 
6 Hz) . 7. 23-7. 3 0 ( 1 H. m) . 7. 31-7. 37 (2 H. 
m) . 7. 5 7 - 7. 6 2 (2H. m) 
25 i»FAB-MS (m/e. (C 25 H 40 N 2 O 2 + H) ' £LX) : 

4 0 1 
Sffitil 1 8 

lg_R) -N- fl- (4-y^-3-^>x-;^) b'^'J^>-4- 
4i\A -2- (1 -v^o^>x>- 1 zjIM -2- hKa^y-2-7 
30 ^— ;U7-tr h7 i K 
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Ml. (2R) -2- (1 -->^p^>r>- 1 ->f;l/) 
y-2-7xx;ufiE»pg)^fifc 

(2S. 5S) -2- (t-7^;P) -5 - (l-fcKP*y 
y?P^y?y- 1 --OP) - 5 -7xx;U- 1 , 3--/t4V7>-4- 

5 *yg)£Efc 

D. -fe*-/< y /N (S e e b a c h) <5>©?7& [Tetrahedron, 
4 0#1 3 1 3- 1 3 2 4H (1 9 8 4^) ] \m->T&J&Lt: (2 S. 
5S) -2- -5-7x^/1/- 1, 3-i;^-^v5>_4- 

*y 3 7 9mg©f- t 1 5mli§iS[|:-7 8"CT1. 5M 

10 U?-?AS?-f y7n£*7 5 K^*1f>Sttl. 3mUSTU 45^f| 
at^L^Sfci/^u^y^y >0. 2 5ml£fl];L2. 5I^ra*MtXMfi{3# 

is mmm >/ftixf^= 4 / 1 > kthsl, snfli&ft 

1 2 6mg£'<#fc 0 

Ifl 1 - 2 . (2S, 5S) -2- (t-7^U) -5- (l-y?p^y 

x>-i->f;u) -5-7x_;i/-i, 3-WV7>-4-t>g)^ 
(2S. 5S) -2- (t-7>;l/) -5- (l-tFD + yy^a^> 
20 ^y-l-'f/l') - 5- 7x-;U- 1, 3-^t+V7V-4-t> 
1 2 6mgOf'J i?>8mljgti:0 , Ctl<tft^l'2ml ^rSTLfco 

S*b»&ftfcM*ai)«ll*nTh$' , 5 7'<f- [K i e s e 1 g e 1 ™ 
25 6 0F 2J4 , Art 5 7 4 4 {1 )\>t%±W mffl&m : ^V^s /tm*-* 
;U= 1 9/1] CtWIU Mft^«9 9mgtl|fc. 
IS 1 - 3 . (2R) -2- (1 --y^p^y-ry- 1 -2-hK 

(2S. 5S) -2 - (t-7*f-;u) -5- ( 1 - y^DO-f y- 1 - 

30 -i - 5 - 7 x x;l/- l . 3-^#75>'-4-t>96mg©^ 
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j -ji 4 m i ®miz i mmiti- y * 2 m 1 4 i*ro 

5 

Ig 2. (2R) - n - ri- f4->^-3-^>x-^) ^12> 
-H-4)\A -2- (l-->»o^>x>- l->f^) 

(2R) -2 - il-i/9v'<>-T % s-l-'(A') - 2-tKo*->-2 
10 -7xiAWK«l\ «fc«l©IS2-4tB»©*ttT«mt^«l* 

'H-NMR (CDCI3, <5ppm) : 1. 3 5 - 2. 4 8 ( 1 6 H; 
m) . 1. 6 1 (3H, s), 1. 69 (3H. s) . 2. 70-2. 90 
(2H. m), 3. 70-3. 92 (2H, m). 5. 00-5. 12 
us (1H, m) . 5. 6 2 - 5. 7 0 ( 1 H. m) . 5. 9 8-6. 11 

(1H. m). 7. 27-7. 40 (3 H, m), 7. 42-7. 52 
(2H. m) 

&#f!?fc£F AB-MS (m/e. (C 2< H 34 N 2 0 2 + H) * t LT) : 
3 8 3 

20 mm 1 9 

fl- (4-y^;U-3-^>^^ h'^'J^>- 4->f;l/1 2-->? 
0 -r^;l/-2-b Ko*->- 2-7 x-;l/7t f- hg>£5fc 
Igl. q - t-y^->^;l't;-^t:X'J-»- 4-^^ 2->? 
□ ^;U-2 - h Kp*->- 2-7x^l/7^f - KP&fifc 
25 HH^J 1 ©IS 1 T»fc2 " ^o^^- 2 " fc Ko*->- 2 -7 x- 

;UPK4. 4 8gfc«fctH. 1* -*/Mfs-friH 4 1 

N. N-y^/^W7; K 1 0 0m 1 KfcfrL l*IIBMfcT!t#L 

0 °C IZM 4 - h K n * •> - 1 - t - 7* h * •> * 

>Jy>3. 6 0 gfcitfTMfcft^M^AO. 3 6g^ lfi!:T4^ 
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7^U=10/1~4/1) IZXnnU &M<1&®5. 39g£'&tz 0 
XM2. (b'^'J -Jjl) 2 - v?p7^;U-2 - b Kp*:> 

5 - 2 - 7x-;i/7tf- h ♦ %&Jfig)&fi£: 

(i - 1 -7* h+^^-^utf^ij 4 2-i/?P7*f- 

2 - fc Kd + ->- 2 - 7 x-;U7-trr- h 2. 6 8 g©y ^ y -;U 

5 0mi ®mz i o %E&y * y -;u£fln>u ^fi-e 1 o mrn&ft btz 0 & 
&£&es£ Lmmit^m 2 . 2 4 g 

10 IS3. r 1 - (4 -y ^;l/-3 -^>-f-;b) g^U v?>- 4 

2 - y^pyf;!/- 2 - b Kp*-/- 2 -7x-;V7tf- KcD^fifr 
(t*^i;i?>-4-^;u) 2-i/^ny^-2-b Kp*->-2-7 
x—Jl'T-tT— h • *g|£ig5 Omg, 5 -7*u^E- 2 -y ^ 2 -O-f 
>2 5mg. 37^*7 U7A2 5mgfc«t^7K^^U9A4 7mg^jfc 
is tKN. N->>y^;l/*;UA7S KSmlllJiffiL. 7 0TT*3l$P«SjS£#L 

*d&£tKKt&#&&»&-7 ^* >7 Lrto &&£MES* Li# 

A/y*y-,U=20/l) KT»$!!U m&it£®3 5mg*mtz 0 
20 'H-NMR (CDC 1 a. Sppm) : 1. 5 8 - 2. 2 2 ( 1 9H, 

m) , 2. 2 3 - 2. 5 6 (4 H. m) , 2. 5 9 - 2. 6 9 ( 1 H. 

m) , 3. 27-3. 38 (1 H, m), 3. 82-3. 87 (1 H. 

brs). 4. 8 0- 4. 9 0 (1 H. m) . 5. 06-5. 13 ( 1 H, 

m) . 7. 2 1- 7. 3 7 (3H. m) , 7. 5 6-7. 6 1 (2H, m) 
25 fiMFAB-MS {m/e, (C 23 H S3 NO, + H) ' t LX) : 

3 7 2 

mmm2 o 

2-b Kp^->- 2 -7x^;l/7-trf- h 
so 1 -7p*- 4-y*;W*>?>£SHN x HJfeflij l 9©IS3i^07j 
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1 H - NMR (CDCls. <5ppm) :0. 88 (6H. d, J = 6. 
GHz), 1. 12-1. 20 (2H, m) , 1. 41-2. 15 
(13 H, m), 2. 20-2. 68 (6H, m). 3. 26-3. 38 
5 (1H, m), 3. 8 4 (1H. s) , 4. 8 0-4. 9 0 ( 1 H, m) . 

7. 21-7. 37 (3H. m), 7. 56-7. 62 (2H. m) 

AB -MS (m/e, (C 2S HssN0 3 + H) * t LT) : 

3 7 4 
«#J2 1 

l0 ri- (1 -»>?d^*WUx^;^ bXU^>-4-^r;l/1 2-->? 

g^;U- 2 - fa Ka^->-2-7x-;l/7tf - H 

i /fyxji**- h^-ffl^flSfcflJi 9 ©IS 

3 <h|5]1«©^T*^S^^^iit^o 
1 H - NMR (CDC1 3 , 5ppm) :0. 7 8 - 0. 9 5 (5H, 
is m). 1. 10-1. 36 (4H, m), 1. 50-2. 76 (2 0 H, 
m) . 3. 2 5 -3. 3 9 ( 1 H. m) . 3. 85 (1H, s) . 4. 75 
-4. 86 (1H. m) . 7. 21-7. 37 (3H. m) , 7. 55- 

7. 6 1 (2H. m) 
fi^FAB-MS (m/e. ( C 23 H 37 N0 3 + H) " tVX) : 

20 4 0 0 

mm) 2 2 

(2R) -N- II- r (4S) -4-^;Ws*WH f^'J^>-4 
-2-->^n^^;U-2-fa Kp4->- 2 - 7 x-;l/7-ir h-7 = 

25 t.B1. 2 - d^^- 2 - h Kp^v - 2 - 7 x-^Kgm 

m 

A^- (Canter) £<D75& [J • Med. Ch em. , 3 4#, 
3065-307 4K] &T©cfc 9 K 2 - •> ? P7"^;U- 2 - fa 

Fd+->- 2-7 a -;Wffitt*^t 

30 2 -->?o7"f^-2-b Fo*->-2-7x-«4 gfc.fctfR- 
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(+) -/ W>^7; >2. 3 5 g*«5*h^i>6 0ml ICflMttt 

1 0 OmlMU 2 4*mwrMto*5m9£?C£(;:J:0M 
ftA*©R- (+) ->fM>W; >&0. 3 7 g^ifc, C*l£v? 

&&7K1K&V •> £ L£ 0 ®m*W£'g£L (2R) -2-»>* 
oW-2-t Ko4>>-2-7x-;VftH0. 2 2 g£*#fc 0 

[a] g°= + 1 1. 0 3° (C = 3. 10, EtOH) 

*f«t(*T**« (2S) -#fcoi*Tt>RH*fc:LT. (S) - (-) -^^ 
io )l<yV)V7% >fcT**aHU (2S) - 2-i/^nW-2-hK 
p*5/-2-7x-;U»»0. 13g*»fc, 

[a] g°=-14. 5° (C = 6. 15. M e OH) 

Ig2. l-\--7Y*isil)VX-)\s7lJ -1- f (4S) - 4 - y ^ 

is (4S) -4-^f;K+Wl/ ^>W4-F3 15mg, 4-t 

-7* h*5/*^M?-;U7 ;;tXtJ-?>3 2 0mg, &7kj^&73 'J 7 A 

2 8 0mgfcJ:^3')^iJ'7A2 6 6mg (1. 6mmol)£N. N- 
V1T)V*)\,U7 I Kl 0ml IdBWU 7 0°CT'3I^r H iat^Lfce 
^^S«^tK^Jdx.t xxf^x-f/HUlil U W&®£iSftJ:&ig7K-e 

20 %#SU)R7Km7 7* 7 ATE* L fco Lft £ n^sss* 

l/l)i:tffli!Um^3 2 8mg*ifc 0 

1313. \-7\J-\- r (4 S) - 4 -y b'^'J-^ 
>♦ 2*«HI<D*Bfe 

25 4-t -7>*'>777l/#->0/7S y - 1 - [ (4 S) - 4->^;l"\+i/ 

;H ^'Ji?>3 2 0mg (1. lmmo 1) (0/ ? / -^5 m 1 jgjfcf;: 
1 0 96ttBM ? y 2 m 1 Jo*, MST 1 f$Eft#&fc&£&EE@£ L 
MM2 9 6mg 
Ii4. (2R) -N- (1- r (4S) -4-;t?-;i/'vfrS/;H h'^'J 

30 > ; >-4-^;U) -2-i/?v7?Jl- 2-t Ka*>- 2 -7 x.=.4/7-tr 
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(2R) -2-f^oW-2-tFD*5/-2 -7xi^fti 
6 OmgfcWl, 1' -*/U*x;USM 5*7-^4 7m g**R*N, N 
- y ^ f-;U*;V A 7 $ K 3 m 1 fc»)S¥ U M-C 2 l$H&$ Ufc, 4 - 7 ; 
j - i _ [ (4 S) - 4 =f-Jl"\*i/Jl>] h'^'J v>> • 2£&&9 5mg 

i^n7h^7^- [K i e s e 1 g e 1™6 0 F 25 4, Ar t 5 7 4 4 

-res. (2R) -N- (l- r us) -4 -y*;i/^*->;H e^u 

;?>-4->OUl -2-->?P7^-2-fc Kp*»>-2-7xx;I/7-tr 

(2R) -N- {1- C (4S) -4-yf-/U^*'>^] hT^U^>-4 
_ 2 -i/^ayf-;l/-2-t Ko*>-2-7i-;l/7-feh7$ K 

«<k^»5 0mg*»te. 

'H-NMR (CDsOD, <5ppm) : 0. 90 (3H, t, J = 7. 

3Hz), 0. 91 (3H, d. J = 6. 2Hz), 1. 10-1. 27 
(2H, m) , 1. 3 0 - 1. 4 6 (3 H, m) , 1. 6 2-2. 2 9 
(12H, m) . 2. 9 3-3. 13 (4H. m) . 3. 4 0-3. 7 0 
(3H, m) . 3. 8 0 - 3. 9 5 ( 1 H, m) . 7. 19-7. 3 3 
(3H, m) , 7. 4 8 - 7. 5 4 (2H, m) , 

HSfe#J2 3 

n- o-^o^y^Dxv^Ph';!/) 4 --on — 2 

-•>»p7^^- 2- b Kp*->-2 -7 xx^kjjferr h®^fi£ 

A. Chesnyl&©2fft [Synthet i c 
Communications, 20# 3 1 6 7 - 3 1 8 OK (1990 
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m ] iz.'&>,xmmmi<Dxmi'zntz2-i/9u7?-j\,-2-t kp*^ 

- 2-7x-;U#85 OmgfeJ:c;)tt^*©DBU^f- b?tVv7 5> 
2ml {dig*? U - 1 5°CICT7^ul/^>l 5^ 1 £fln;l, 2 0#R8t£# 

5 1 5 6mg<hn -7^;b'J^7 A (1. 6 9M^4-9">?§ft) 2 0 0 u 1 

zmm^tzji) Mt&mzox-emz., o°c-e3o#, ^ST4i$w{tfiiL 

fc 0 Sfr5&K7K2 0ml £fln*Tft&i^;UfStiJ (3 0ml x 3) U WIS 

L^^n^SIS€-»S 7avh7*77^ - [Ki ese 1 ge 1™ 
10 6 0 F J3 „ A r t 5 7 4 4 (y )1^%±W MMfe® : ^*1t->/#Kx^ 

;U= 1/2] KT»$!!U ^k^2. 0mg» 
'H-NMR (CDC1 3 . <5ppm) : 1. 5 5 - 2. 4 1 (2 4H. 

m). 2. 43-2. 55 ( 1 H. m) , 2. 59-2. 70 (1 H, 

m) . 3. 2 6 -3. 3 9 ( 1 H, m) , 3. 84 ( 1 H, s) . 4. 80 
is -4. 89(1 H, m), 5. 17-5. 25(1 H, m), 7. 22- 

7. 3-7 (3H, m) , 7. 56-7. 6 1 (2H, m) 
<££ft?t&F AB-MS (m/e, (C„H, 5 N0 8 +H) -tit) : 

3 9 8 

20 N- r (E) -1- (4-y^;t/-4-^Hrx;l/) 

71/1 -2— >»n ^?-;l/-2-fc Kp*»>- 2 -7 x-^7-t? h7 $ KfeJ: 
^N- f (Z) -1 - 4 -^*-t?x;U) e^'J-^>-4-< 

-2-->^a7 > f-;U-2-h Kp^->-2-^x~;WT4rKTS K®^ 

25 isi. n- r i - (4 -^-^v^>f-;i/) u v>- 4 -2 

-->^oyf;l/- 2- b Ka^->- 2 -7 x-;i/7-tr K x^i/>>y 

^$(E0>J1 0183. T^fcN- (tXiJi;>-4--f;i/) -2-->?o7 
^U-2- t Kn*->-2-7x-;U7-tr h7S K-£K$g9 8mg, 2- 
30 (3-?no7*DkVl/) -2-y^;U- i, 3 - ^75 >5 0 // 1 , M 
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7kj£B^U^A5 0mgfc«ktf3'74l;rt>l'7Al 0mg£&7KN. N-v» 
K3mlK»j«U 6 0°CT*3^»L^ o m&lZ<%W& 

»6tiA:S6ifi*-> , J*y^*5A^PThr5 7-f- : ?pp* 

9 lmg*»fc. 

Ig2. N- fl- h'^'J 4-4 M -2 

-y^pyf;V-2-b Ko*->-2-7x.=Jl/7-trh7 3 Ko£jg 

N- [1- (4-*+Vi>H) tT^'J i?>-4— f^] -2—>?P 
7*^1/- 2 - b Ko+'>-2-7x-;l/7-b F7i K xf 
86mgOf h5t KD77>2mlMi: 1 Nm&2m 1 £ijn*.Mffi"C 1 

6 8 m g *f*fc 0 

Ig3. N- fl - (E) - (4-y^;b-4-^-b-;i/) h'^'J^> 
_4 — f y y-| - 2- v?o-7>;l/- 2 - b: Kp*->- 2 - 7 x_;t/7-fr H7 
$ Kte^EEN- ri- (Z) - (4-y^;i/- 4 -^*-t?~;M &<V_2> 

-4-4 AA -2-i>^P7 f f-;l/-2-fc KP^'>-2-7x-;l/7-t? h7 

xf;l/h , J7x-M^t-'5A7'D; Kl 2 4mgin-7'f;V l Jf 7 
A ( 1 . 6 2 M'Mrlf- 2 0 0 1 *m£>81S! LrW 'J Mt£*Jfc 0 °C 

TN- [1- f^»J 4-4fr] -2- { s9v 

7>;l/-2-t Fo*>>-2-7xx;l/7t h7^ K6 2mg£flDX. N 0°C 
T'3 0#> M-C4^|ffl8lt«iL^o *tt£«E9*U s&nfca«i:* 
2 0m 1 £flnx.T?PP*>'l'Affttij (3 0ml x 3) U WttSfct&fltitifi 

tt££tt*Ji* D7 K?7^- [Kieselgel™60 F 25 «, 
Ar t 5 7 4 4 (/JWttM) 5M$iK : 7on*^~^DB*^-^ 
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?J-Jl= 10/1] CT*»$gU N- [1 - (Z) - (4-/^)1-4- 
tT^U 5?>-4--f/U] -2-*>?o7*f-;t/- 2- t Ko*-> 
-2-7i-A7th7;K18. Orngfe^OfN- [1- (E) - (4- 
Jl-Jl- 4 -^\+-tr-;U) b'^'J 4 ;U] - 2 - D7*f-yl/- 2 
s -h KD + <>-2-7x-;UT-fe h7 5 K9. Omg^ifc, 

N- [1- (Z) - (4 -> ^;U- 4 -^-fc^l,) fc'^U 4 -1' 

- 2 - y^DT*^- 2 - h Ko*v- 2 -7 x— ;UT-tr h7 5 K© 

'H-NMR (CDCh. <5ppm) : 1. 3 5- 2. 1 7 (2 2H, 
10 m). 2. 27-2. 3 6 (2 H, m) , 2. 75-2. 90 (2 H. 
m) , 3. 2 0 - 3. 6 0 (2H. m) . 3. 6 6 - 3. 8 0 ( 1 H. 
m) . 5. 21 (1H, q. J = 6. 8Hz). 6. 18 (1H. d. J = 
7. 5Hz). 7. 24-7. 3 8 (3 H, m) , 7. 46-7. 52 
(2H, m) 

is N- [1- (E) - (4 -/TJl- 4 -s\*-b-Jl) f^U 4 -<< 

;lO - 2- >>?a7?jl-2-t KD + >'-2-7x-;V7tF7; K© 
NMRx^? h;U 

'H-NMR (CDCla. <5ppm) : 1. 4 5- 2. 2 2 (2 2 H, 
m) , 2. 33-2. 41 (2H. m). 2. 85-2. 98 (2 H, 
20 m) , 3. 30-3. 60 (2H, m). 3. 70-3. 85 (1 H, 
m) , 5. 17-5. 2 6 ( 1 H, m) , 6. 2 5 ( 1 H, d, J = 7. 
6 Hz) . 7. 2 7-7. 4 1 (3H. m) . 7. 4 7-7. 5 8 (2 H, 
m) 

mmm2 5 

25 (2R) -N- ri- ( 4 - /rjl-S-^y^-Jl) ^)Ji?>-4->f 

)\A -2-i/?p 7?-;l/-2-b KP^^-2-7xz;|/7-i: h7; K ♦ 7 

Igl. 4-7 $/- 1- (4 -y 3 -^y-r^;U) bf^'J^v* 

30 5-7-Dt-2-/f^-2-^f>$ffll\ Xffiffl2 2©If|2~3 
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T fP o -N- n- ( 4 - ^;w-3 -^^-^) £UL£ 

*ffll\ Htfeffl 2 2 ©IDS 4 tH«0^ftT««k^«J*«atfc. 

Tf? o (2_R) -N- Tl- 
^_ a - s ;b] - 2 - p- /^^- 2 - t l£D±£z 2 ~ 7 x-;l/7* h 

( 2R) - n - [i- (4-y^-3-^>^;u) 

-T*] - 2 -->^oyf-;U-2-tKn + ^-2-7x-^T-feh7^ K 

'H-NMR (CDaOD, <5ppm) : 1. 67 (3H, s) . 1. 72 

(3H, s) . 1. 7 4 - 2. 2 0 (1 0H. m) , 2. 3 5-2. 4 6 

(2H. m) . 2. 9 0 - 3. 0 5 (4 H. m) . 3. 39-3. 55 

(3H. m) , 3. 7 9 - 3. 9 2 (1 H, m) , 5. 03-5. 12 
(1H. m) . 6. 69 (2H, s) . 7. 19-7. 34 (3H, m) . 
7. 49-7. 54 (2H, m) 
20 HW2 6 

2-^2 uZZJkz * - ^ kp* 'V- 2 --7 b Z s K©£% 

(4S) -W*^*** X/b**-h*ffll^«Wl©I«4 
i:|B|«©^rft-C«IWb^«I*tllifi br^e 
25 'H-NMR (CDC Is, Sppm) : 0. 8 4 (3H, d, J =6. 

4Hz) , 0. 85 (3H. t. J-7. 2Hz) , 1. 00-1. 57 
(10H. m). I- 70-2. 15 ( 1 1 H. m) . 2. 27 (2H. 
t, J = 7. 8Hz) , 2. 71-2. 84 (2H. m) . 3. 30-3. 
53 (2H. m) . 3. 6 6 - 3. 7 9 (1 H, m) . 6. 12 (1H. 
d. J = 7. 9Hz) . 7. 2 3-7. 3 8 (3H. m) 



15 
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IMFAB-MS (m/e. (C 24 H S8 N 2 0, + H) ' t LT) : 
3 8 7 

N- f 1 - (4-/=J-Jl- 3 -^>^— ;M b'^'J 4 ;U1 -2 

5 -->?p^>^;U-2-b KP*v-2-7x^;U7-t? h7^ K©£/$ 
181. 2-->?n^>^;l/-2-b KP*:/-2-7xx;t/iElfg>£Efe 

7x-;^'Jt+i';V|!if;l'2 3. 5g0rhnKn77> 
2 0 0mljgffii:, *?>T'>^o^>f-/UT/*S/^A ^D7^ FO'/i 

*5A?a7 (^*1f>/IH*if-;l/=3 0/l~2 0/1) 

/n i g^^e omi kshu s»icr4N*BWb 

is ± h U * A7k®& 2 0ml £fln£, ffli:x 2 B#Rg9t# L 5 0 'CKT 1 *M 
Lfc, > * / -/U*jgffi«4 Lfc&TkJf £ 4 NttKKTlSRtti: Lift* 
i^ittl U ^«E£f&*a&E7j<Tftfr&*ft7k«&K* h U -7 AT'&ii L 
/r 0 ££ftfcB#£^x^A,i-T7l//^*-tfy = 1/1 

KTSfe*L*Bfl:£»8. 7g%j|fc 0 
20 1312. N- (b'^'J v>- 4 -^OM -2-->^p^>f;[/-2-bKD 
*->-2-7x-/l/7-tr h7* Kg)^5fr 
2-^p^>^;l—2- t Ku*S/-2-7x-;WfeK£ffll\ HJfefllj 

i ©is 2 ~ 3 trnmoummmit^Kommm^mfzo ^x-zomt 
25 boh- h «; * A-es£*i&®is££ME@£ uawk^»*»fc. 

Xg3. N- r 1 - (4 f-;U- 3 --^>-r .=.;!/) h°^U-^>-4-^ 
;U] -2-->»P^>^;U-2-b KP^-/-2-7x-^7-irF7: K<T) 

30 2 -7 x-;U7-t? F7; K£ffll\ Jtftffll 1 ©Ig4 <h H«©^TS®{k 
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5 ( 2R) - N- T1- (4-/^J^-3-^y9^jV) bT^'J i?>-4->f 

71/1 - 2- ->*P / 0?-;l/-2-b Kd^->- 2-7x_;U7-t?h7^ K * 

Igl. (2R) - 2-->^n^>^ ;U-2-b Kp*'>- 2 -7 x_;UfF 

10 If 1 - 1 . 2-->^v^y^-Jl-2-t Kd^^-2-7x^1Q 

*»2 7 Oli 1 tit 2 - y ? D^>f 2 - h Kn*->-2-7 

B$7§$ L#J 4 ISIH*M7TM£ -Cfc*P bite tfrtiJ Lfc afeitftltt*ffft h 

•t«IS**WK«CtKJ:») (2R) -2-i/jrv*>'f-*-2-tV'v 
*->-2 -7 x-;l/ftK«D 8. 0g*»fc, 

20 tZe 

Igl -2. (2R) -2-ly^u^y^J^-2-t Kp^->-7 x-;UfE 

(2S, 5S) -2- (t-W) -5-7x-^-l, 
>-4-^>2 9 3mg(Df F7tFn77>10ml 7§&K-7 8°CT' 
25 1 . 5 M 'J =f-t> A SM 77*P f^T ^ K^+# 1 m 1 *ttT U 3 0 
#IBI9E#Lfcft>'* o^>f; >0. 15ml £flD*.s H$M#t 
/Co RJ6ttfcN-7x— ;UhU7^*oy*>x;M?W ^ K5 1 Omg© 

30 ^fti^T^ffATftilfc. *8£«E8*l^£>ftfcB«*S' 
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y * 7A^a7h^7-f- (gim®j£ : ^\+^ >/^ifif^= 

4 0/1) KT«Wl/3 60mgO«&m]r^t, 

4ml h'J')A45mg, 1 0 v * 

1 5mg*to***»fflSnF* ttEE»TC6l*|IB!t#Lfc. 

D7h^7^- (HIW»«|:^*-9-V/IHKx^;U= 1 9/1) ICTIMJ 

»{kf - h * atk?§^ 1 m 1 £jjn* 6 0 °ct 3 n#p B fti# y * j 

Ml - 1> Ml - 2^&fo\,tz\l&m**y )\<iJ? l*Zm^tzftim. 

15 DAICEL CHIRALCEL O-KPgO. 4 6X2 5 0 cm) I 
m 1 - 2 -Cfc&ftfc *>©0 2 ffi<DS[(*EUi^^t»WJWl!*N& R tJtJE L 

XS2. (2R) -N- fl- (4 -> 3 -^>"r-Jl) h°^U^> 
— 4 — T -2— >?p/Q^;U-2-fc: Kp^v/-2-7x-m H 

(2R) -2-i/^n^>^;U-2-h Kn*->- 2 -7xx/ufli**ffl 

'H-NMR (CD.OD, <5p pm) : 1. 2 0-2. 1 4 ( 1 2H, 
m), 1. 67 (3 H, s), 1. 7 2 (3 H, s), 2. 37-2. 48 
25 (2H, m) , 2. 97-3. 13 (5H, m) , 3. 42-3. 58 

(2H. m). 3. 80-3. 91 (1 H. m) , 5, 04-5. 11 
(1H. m) . 6. 7 1 (2H. s) . 7. 18-7. 3 3 (3H, m) , 
7. 5 8-7. 6 3 (2H, m) 

mmm2 9 

30 (2R) -N - (1- f(4S) - 4-y^;W\*y/;l/l b'^'Jv>>-4 
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-4M - 2-->^P^>^;U-2-h Kp*->-2 -7x-;l/7t K7 5 
K ; 

(2R) -2-->?o^>?-;l/-2-b Kd + ->-2-7z-;^H^ 
l\ H»2 2©IM5<h|5iei©77^T^t^^iiL/:o 

'H-NMR (CD 3 OD. <5ppm) : 0. 90 (3H, t. J = 7. 
3Hz) , 0. 91 (3H, d, J = 6. 0Hz), 1. 13-2. 16 
(19H, m) 2. 93-3. 1 6 (5 H. m) , 3. 44-3. 67 
(2 H, m) , 3. 80-3. 9 2 ( 1 H. m) . 7. 19-7. 33 
(3H, m) , 7. 5 9-7. 6 4 (2H, m) 

mm\z 0 

N - r l - (E) - (4-y^;u-2-^>-f-;i/) b'^'J i>>- 4 ->f 
)\A -2-->?P^>»;W-2-b Yu*i/-Z-7 *-)\>T-bV7 \ K 

4-/^)1- 2 y*>X;t/**- h£fflt\ HSH0IJ2 7© 
IS 3 fclW©^T*Wfc#**M»l/fc. 

'H-NMR (CDCh, fippm) :0. 97 (6H, d, J = 6. 
8Hz), 1. 15-2. 05 (14 H. m) . 2. 22-2. 33 

(1 H, m) , 2. 7 2 - 2. 7 7 (2H, m) , 2. 8 8 (2H, d, J 
= 6. 6Hz), 2. 95-3. 0 9 (1 H. m) . 3. 14-3. 23 

( 1 H, m) , 3. 64-3. 7 5 ( 1 H. m) . 5. 34-5. 43 

(1H, m) , 5. 5 1- 5. 58 (1H, m) , 6. 3 3 ( 1 H, d, J 
= 7. 6Hz), 7. 22-7. 3 6 (3 H, m) . 7. 57-7. 61 

(2H. m) 

i«FAB-MS (m/e. (C 2 <H 36 N 2 02 + H) ' tbX) : 
3 8 5 

mm 3 1 

N- fl- (E) - 2 -^\*-tr-;U) b'^'J^>-4-^ 

M - 2-->»n^>f-;U-2-h h*u*i/-2-7 x—J\/7-khTl K© 

(E) - 4 -ytik 2 -^*-tr^;U ;< * h£ffll\ UBS 

#J2 7 ©IS 3 tH«©^iS"CaWt^«5*«aiLfco 
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'H-NMR (CDC 1 3 . 5ppm) : 0. 8 3 (3H, t. J = 7. 
3Hz), 0. 96 (3H, d. J = 6. 8Hz), 1. 20-2. 06 
(1 8H, m) , 2. 7 1-2. 7 7 (2H, m) . 2. 9 0 (2H, d, 
J=6. 2Hz), 2. 9 3-3. 0 8 (1H, m) . 3. 64-3. 74 
s (1 H. m) , 5. 3 9-5. 4 3 (2H, m) , 6. 3 5 (1 H, d. J 

= 7. 9Hz), 7. 22-7. 3 6 (3H, m) , 7. 57-7. 61 
(2H. m) 

fi^FAB-MS (m/e, (C 2S H„N 2 0 2 + H) ' tbX) : 
3 9 9 

N- fl- (isfa '\*i/Jl*l-)l) h'^'J v?v-4-^;U1 -2 

IS 3 ^ntlO^lTMMWlfc. 

is 1 H - NMR (CD C 1 s. 5ppm) : 0. 7 3 - 0. 9 2 (2 H. 

m) . 1. 03-1. 9 0 (2 1 H, m) , 1. 92-2. 30 (4 H, 

m) , 2. 12 (2 H, d, J = 6. 9Hz). 3. 61-3. 79 

(1H, m) . 6. 32 (1H, brd, J = 8. 1Hz). 7. 21- 

7. 40 (3H, m) , 7. 59 (2H. brd, J=7. 5Hz) 

20 l»FAB-MS (m/e, (C 25 H 3 ,N 2 0 2 + H) *t LT : 

3 9 9 

H060J3 3 

N- fl - (>>^D ^f-;t/y»;U) hf^iJ^>-A->f;H - 2 - -> * cj 
^>»;U-2-h Va ^i/-2-y^j] / T-b ST* K 
s ^J60J2 7©If|2T$£ft*:N- (b-^i;->>-4-i';U) -2-->? 

o^>^,u- 2-kKP + y- 2 -7*i*7* h7;K34mg, 
Vf>^;W^fk K5 0mgfcJ:«i0mg^f h7t Ku75> 
«-**L>U7th*i/7k*^*7*^hy»>A7 0ing*Jni, 1 7^ 

o til U *M&lfflM?kT%MttlC*itit*- h U 7 AT'^Lto 
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[K I e s e 1 g e 1™ 6 0 F 2S «, Ar t 5 7 4 4 (y;I/^tt») SHE 
$ft : ^nD*W^/-^= 10/1] ICT»«L*«<t#1fc*» 

'H-NMR (CDC 1 3 , <5ppm) :1. 0 0 - 1. 9 1 (2 5H. 
m) , 1. 96-2. 19 (4H, m), 2. 61-2. 84 (2 H. 
m) , 2. 93-3. 11 (1H, ra) , 3. 21 (1H. brs), 3. 
6 3- 3. 8 0 (1 H, m) . 6. 31 ( 1 H, d, J = 7. 2Hz), 
7. 21-7. 41 (3H, m) , 7. 56-7. 6 8 (2H, m) 

Mt&FAB-MS (m/e, (C 26 H 4 oN 2 0 2 + H) ' t LT : 
4 1 3 

(2 r) -N- ri- j2±or<2±JkjL±M h'^u v?y -4-^r;i/i - 

2-^^00^-2-^ KP^S/-2-7 ^~;UT-bh7S K 
HflSfll 2 8 ©Ig 1 TWtz ( 2 R) - 2 - •> ? P^>f-;U- 2 - 1 Kn + 

ffii \ UK 2 2 ©ig 2-4 £H«©#ftT*Mfc£«5*l!l» Ufco 
5 

(2R) -N- LLz Lk^-P±L?I±ik2L±ik] b'^'J 4 -^r;ui - 
2-->^ a /<>^-;l/-2-h Ka4->- 2-7x-=JUT-fe h7 S Kflfflrtt 

HSfe^J3 4T'#^nfc (2R) -N- [1- (^D^T^M^) f 
^'J i?>- 4 ->f;l>] -2-->^D^yf L ;l'-2-b Ka + ->-2-7i- 

'H-NMR (CDC 1 3, 5ppm) : 1. 0 8- 1. 2 7 ( 1 H, 
m) , 1. 2 9 - 2. 1 3 (2 2 H, m) , 2. 3 9 - 2. 8 7 (4H, 
m) . 2. 79 (2H, d. J = 6. 6Hz), 3. 00-3. 15 
(2H, m) . 3. 4 6- 3. 6 4 (2H, m) , 3. 85-4. 1 1 
(1H, m), 6. 92 (1H, brd. J = 8. 4Hz), 7. 20- 
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7. 40 (3H, m) , 7. 60 (2H. d. J = 7. 2Hz) 

fi#A?ft£FAB-MS (m/e, ( C 26 H, 0 N 2 0 2 + H) - 1 bX : 
4 1 3 
HSfe0J3 6 

s N- r 1 - ( 1 ->>?p^-/-r-;t/y E^U •;?>- 4 -2- 
->^p^>^;U-2 -h Kp*->-2 -7x_;U7-t? K 

'H-NMR (CDC 1 3 , «5p pm) : 1. 16-2. 1 3 (2 1 H. 
io m), 2. 41-2. 54 (2H, m). 2. 63-2. 72 (2H. 
m), 2. 76 (2H, s) , 2. 93-3. 03 (2H. m), 3. 19 
(1H, brs), 3. 6 2-3. 7 3 ( 1 H, m) , 5. 62-5. 66 
(1H, m) , 6. 28 (1H, d. J = 7. 6Hz), 7. 22-7. 
34 (3H, m) , 7. 5 7-7. 6 0 (2H, m) 
is MI^FAB-MS (m/e, (C 26 H 3 .N 2 0 2 + H) * t LT) : 

4 1 1 

N- ri- ( 1 -y/?g'Vfr-fe-;l/y f-ji) b'^'J^>- -2- 
vfu^y*^- 2 - h Kp*»>-2 -7 x_;l/7-tr h7 $ K 

20 i - »> ^ o > # <;ux t K^i \ 3 3 1 mmoyj-mx^ 

'H-NMR (CDC1 3 . Sppm) : 1. 10-2. 12 (22H, 
m) . 2. 6 4-2. 9 0 (2H. m) . 2. 8 5 (2H, brs), 2. 
9 5- 3. 0 9 (1 H, m) . 3. 15 (1H, brs), 3. 60-3. 
25 8 1 ( 1 H), 5. 5 5 -5. 6 2 ( 1 H, m) , 6. 36 (1H. d, J 
= 9. 0Hz). 7. 21-7. 39 (3H. m) , 7. 60 (2H, 
b r d, J = 7. 5Hz) 

ilMFAB-MS (m/e, (C 2J H 3 « N 2 0 2 + H) ~bl/~Z) : 
3 9 7 

30 H$fe0J3 8 
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n _ r i — {2_2a*^±Jk*±M h'^'J^ >-4-^r;ui -2-->?p 

i/tvO?**** y^>^/U**-b*ffll\ HM>J2 7©If§3 

1 H - NMR (CDC Is. <5ppm) : 1. 10-1. 31 (2H, 
m) . 1. 3 5 - 1. 9 0 (1 8H. m) , 1. 9 6-2. 15 (3H. 
m) . 2. 25 (2H, d. 3 = 7. 3Hz) , 2. 7 8 (2H. d. J = 
11. 6Hz), 2. 93-3. lO(lH.m). 3. 27 (1H, 
brs). 3. 62-3. 75 (1 H. m). 6. 35 (1H. J = 8. 
3Hz ) , 7. 22-7. 41 (3H.m). 7. 59 (2H. d, J = 
6. 7Hz) 

&#PfcfcFAB-MS (m/e, (C 2 4H 36 N 2 0 2 + H) ' tbX) : 

3 8 5 
HSfe0]3 9 

N _ ri - i^^ji^2±=zM±M fc^ ')^>-4--r;ui -2- 

■H-NMR (CDCU, <5ppm) : 1. 3 6 - 1. 7 3 (1 0H, 
m) , 1. 75-1. 9 4 (4 H. m) , 1. 96-2. 10 (2 H. 
m), 2. 22-2. 3 8 (4H, m) , 2. 70-2. 80 (2H, 
m) , 3. 0 0 (2 H. s) , 3. 0 1-3. 1 8 (2H, m) , 3. 6 3 
-3. 7 7 (1H. m) . 5. 5 3 ( 1 H. s) . 6. 3 6 (1H. d. J 
= 8. 1Hz). 7. 24-7. 36 (3 H. m). 7. 60 (1H. 
dd, J = 8. 5. 1. 2Hz) 
MUFAB-MS (m/e. (C 2 <H 3 < N 2 0 2 + H) ' tLX) : 

3 83 
H»4 0 

N _ ri _ (a-y^A/-!-**^**-/^ *^ ^'JS?>-4- 



WO 96/33973 



— 77 — 



PCT/JP96/01128 



mm 2 7 ois3 &mo^-?&jifl:6fe€fia l^o 

'H-NMR (CDCls, 5ppm) : 0. 95 (3H, d. J=6. 
9Hz), 1. 00-2. 21 (21 H, m), 2. 60-2. 89 
5 (4 H. m) , 2. 9 4 - 3. 0 9 ( 1 H, m) , 3. 1 5 ( 1 H, 

brs), 3. 61-3. 8 0 ( 1 H, m) . 5. 36-5. 4 4 ( 1 H, 
m), 6. 21-6. 39 (1H, m), 7. 20-7. 40 (3H, 
m) . 7. 5 5 - 7. 6 3 (2H, m) 
fi£»IBFAB-MS (m/e, (C 26 H 88 N 2 0 2 + H) - 1 LT) : 
10 4 11 

nmu i 

N- fl- 1 -S/»p'vfr-fe.=./Mf-;lO b'^'J^>-4- 

±£} -2-->*p ^>^-2-k Koty-2-7x-^7irh7: K 

is meg 2 7 on 3 1 m®im'e9Uiit&m£w& l £ 0 

'H-NMR (CDC 1 3 , <5ppm) : 0. 95 (3H, d. J = 6. 
0), 1. 04-1. 3 0 (2 H. m) . 1. 31-2. 17 (19H, 
m) , 2. 5 9 - 2. 8 9 (4 H. m) . 2. 95-3. 10 ( 1 H, 
m) . 3. 17 (1 H, s) , 3. 6 1- 3. 7 9 ( 1 H, m) , 5. 4 9 
20 -5. 58 (1 H, m) , 6. 29 (1H. d, 3 = 7. 2Hz), 7. 
21-7. 40 (3H, m) . 7. 5 6- 7. 6 5 (2H, m) 

fi5r»*6FAB-MS (m/e, (C 2 «H 3 eN 2 0 2 + H) ' t UT) : 
4 1 1 

HSfi#l 4 2 

25 n- n- ( 2 -y/^p^-tr^uy^;!/) h'^';^>-4 --ot/i - 2- 

•>?p^>^;1/-2- h Kp^>-2-7x~;l/7-b hT ^ K 

2 7®:ni3 tmmnijmT&mit&VBZ&mbtzo 

'H-NMR (CDC 1 3 , 5ppm) :0. 80-0. 96 (1 H, 
so m). 1. 0 5 - 2. 3 9 (2 2 H, m) . 2. 6 9 - 2. 8 6 (2 H, 
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m), 2. 94-3. 1 0 (1H, m) , 3. 16 ( 1 H, brs), 3. 
61-3. 8 0 (1H, m) . 5. 57-5. 6 5 (1 H. m) . 5. 67 
-5. 77 (1H, m), 6. 27-6. 49 (1 H, m). 7. 2 2- 

7. 42 (3H, m) . 7. 5 6- 7. 6 5 (2H, m) 
s HKfe0J4 3 

N- ( 1 -^>9Jl^ 1 ) v>- 4 -4 ;V) -2-->^a^>^;l/-2-b 
Kp*->- 2-7x_;U7-t? H7S K 
l-^y^-jl 4 - h/l>x>x;u**- HBfe^J 2 7 (Dig 3 <h 

io 'H-NMR (CDCls, <5ppm) : 0. 8 8 (3H, t, J = 6. 

9), 1. 10-1. 7 6 (1 6H. m) . 1. 78-1. 94 (2 H, 
m) , 2. 02-2. 19 (2H. m), 2. 28-2. 40 (2H, 
m) . 2. 75-2. 92 (2 H. m), 2. 95-3. 20 (2 H, 
m) , 3. 6 2 - 3. 8 0 ( 1 H, m) . 6. 3 7 ( 1 H. d, J = 8. 

is 1Hz) , 7. 2 0- 7. 3 9 (3H, m) . 7. 59 (2H, dd, J = 

8. 4, 1. 2Hz) 
H»4 4 

N- f I - (fr5>*-3-y?-JU->»P / vfr->JMf-d/) bX'Jy>-4 
->T;l/1 -2-->»P'Q?-;l'-2-h Ko^->- 2 -7x^7t h7 ^ 

20 J£ 

h5 >X- 3 -^f-;U">y*P / s*>'>'Mf-4' 4 - h;l/i>x;l/*;f- h 

H«2 7 0IS3 4:R»®^ft-e*»t^«I*tKJtLfeo 
•H-NMR (CDCla, <5ppm) :0. 89 (3H, d, J = 6. 
9Hz), 1. 02-1. 90 (22H, m), 1. 97-2. 29 
25 (4H, m), 2. 64-2. 84 (2H, m), 2. 94-3. 10 

(1H, m) , 3. 17 (1H, brs), 3. 6 0 - 3. 7 9 ( 1 H, 
m) , 6. 31 (1H, d. J = 8. 1Hz) , 7. 21-7. 40 
(3H, m) . 7. 5 7 - 7. 6 6 (2H, m) 

MlfeFAB-MS (m/e, (Ca 6 H <0 N 2 0 2 + H) *<hUT) : 
30 4 13 
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mmm4 5 

N- fl- (•>*- 3 -/ ?JVi'tu'\*-i'JM b'^'J -Jy- A-4 

)V\ - 2 - is t wO^fr- 2 - t Kp^->-2-7 J L-^7t K7 = K 

s i \ mmm 2 7 ©xg 3 tmmoxm-e&mitswzmg. ttz 0 

'H-NMR (CDC 1 3. 5ppm) :0. 4 2 - 0. 5 8 ( 1 H. 
m) , 0. 6 4 - 0. 9 5 (2H. m) , 0. 87 (3H, d, J = 6. 
6Hz), 1. 12-1. 9 0 ( 1 9 H. m) . 1. 95-2. 18 
(4 H, m) . 2. 61-2. 81 (2 H, m) , 2. 95-3. 10 
10 (1H. m), 3. 18 (1H, brs), 3. 60-3. 77 (1 H, 

m) , 6. 29 (1H. d, J = 8. 4Hz), 7. 20-7. 49 
(3H, m) , 7. 5 5- 7. 6 3 (2H, m) 

&ftmifeF AB-MS (m/e. (C2 6 H«o N 2 0 2 + H) *£LT) : 
4 1 3 
is HSfcfll 4 6 

N- [1- (3-yf^-l-'>^n/<>f-;Mf;M h'^'J^>-4- 
±M - 2-->»P^>f;|/-2-hKa4->-2-7x-;l/74?l>7: K 

20 'H-NMR (CDCls, <5ppm) : 0. 99 (3H, d, J = 2. 

9Hz), 1.13-1. 93 (14H, m) , 2. 00-2. 16 
(3H, m), 2. 20-2. 38 (2 H, m). 2. 63-2. 80 
(3H. m) . 2. 98 (2H, s) . 2. 9 6-3. 0 8 (1H, m) , 
3. 0 8-3. 3 0 (1 H, m) . 3. 6 2 -3. 7 7 ( 1 H, m) . 5. 
25 4 4 ( 1 H. s) . 6. 37 (1H, d, J = 8. 2Hz), 7. 26- 
7. 36 (3H, m) , 7. 60 (2H, d. J = 7. 1Hz) 

fiMFAB-MS (m/e, (C !6 H 3 ,N 2 0 2 + H) *tlt) : 
3 9 7 

mm a 7 

so N- fl - ( 4-/^jI-3-^>7--jD A-4 M -2- 
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•>»p^yf;l/-2-tKP*'>-2- (2 -^x._;t/) 74rh7$K 
Ml. 2-->»o^>^-2-b Kp^-2- (2 - ^x._;l/) BE& 

4 0 °CT 3 0 £*jW*T 2 - fiiA^U i/;U» 5. 0 0 g® -f h 5 t 
Kn7 5>»«K«TLT. P5aKT2 5»Bffl»Lfc. Rl6*K 1 Nffll 

Ij§2. N - r 1 — (4 - y 3 -O^-Jl) VWJy- 4-4 
-2-->^p^>f;l/-2-bFD^y-2- (2 7-fc h 

7 = KO^fifc 
2 - o^O^u- 2 - t KD + y- 2 - (2 

•H-NMR (C D C 1 3, <5ppm) : 1. 3 6- 1. 8 2 (2 0H, 
m) , 1. 8 7 (2H, m) , 2. 2 1 (4H, m) , 2. 4 4 (2H, 
m) , 2. 8 1 (1H, m) , 2. 9 4 (2H, m) , 3. 7 8 ( 1 H, 
m). 5. 04 (1H, m) , 6. 43 (1H, d, J = 7. 8Hz), 
6. 95 (1H. dd, J = 5. 2, 3. 6Hz), 7. 08 (1H, 
dd. J = 3. 6, 0. 7Hz). 7. 22 (1H, dd, J = 5. 0, 
0. 7Hz) 

&£jB*|FAB-MS (m/e, (C 22 H 34 N 2 0 2 S +H) -<hUT) : 
3 9 1 

mmm* 8 

N- r 1 - (A-/=f-JU-3-^yy--Jl) fcf^'JS?>- 4-i > ;H - 2- 
•>^p^>f-;l/-2-h Kp*->-2- (3-fxx;M 7-t?h7$ K 
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'H-NMR (CDC 1 3, Sppm) : 1. 3 7- 1. 7 7 ( 1 8 H. 

m) , 1. 8 0 - 1. 9 8 (2H. m) , 2. 0 8 - 2. 2 4 (4 H, 

m) . 2. 3 0 - 2. 4 2 (2H. m) , 2. 7 7 - 2. 9 2 (2 H, 

m) , 3. 6 6- 3. 8 0 ( 1 H, m) , 5. 02-5. 10 ( 1 H. 

5 m) , 6. 3 5 (1H, d, J = 7. 9Hz), 7. 1 9 ( 1 H. dd, J 

= 5. 0. 1. 4Hz), 7. 28 (1H, dd. J = 5. 0, 3. 

OHz) , 7. 30 (1H, dd, J=3. 0, 1. 4Hz) 

MIIFAB-MS (m/e, (C 22 H 3 <N 2 0 2 S + H) 'tLX) : 
3 9 1 

io mkfrl 4 9 

N- ft - (4- y^;l/-3-^>^-;l/) K^U jyy- 4 - 2- 

->?p^>?-;U-2 - (3-7'J;U) -2-i: Ko»->7-bh7S K 

Ml- 3 - 7 U U -^jfrx* /iwftft sfr 

3-7*nt77>lmlO ^ Jif-;U 6 m 1 fcftK n - f+fr «J 

15 ^©Mf - 7 8 °CTjST U Mr 1 5 ^Slft Ufco •> a 7 

K>>xf-,U2 2ml0^xf;bx-f/l/9mlMWU -7 8°CT' 

3 0 #fy]S£# bfz 0 fcifcmzm&T" 1 i a m 1 s-fln*.*:^ ^*t- 

20 *7A^7h^7^- (gM:^tVftixf;l,= lO/l) 
^S2. 2->>?p^>^;U-2- f.q- 7 »J;u) 

3 - 7 'J ;W$r >J ">^if;^ffi I \ lifj 2 7 Olg 1 £ |5jii©^ 

Ig 3. N- [ 1 - (4 - jt*JV- 3 -'ly+s.fr) bf^U-^v-/!-^ 
Ad -2-->^p^^;U-2- (3--7,),M -2-hKn^k7 

2-->*n^>*,u- 2 - (3-7'j*) -2-kKu + ^^ffli^ 
so ^Jfijflj 4 7 ©II 2 £ |S|^©#&TMtt£^£8!!i£ Uc 0 
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'H-NMR (C D C 1 3, <5ppm) : 1. 3 4- 1. 8 4 (1 6H. 
m). 1. 83-1. 9 5 (2 H, m) . 2. 09-2. 25 (4 H, 
m). 2. 33-2. 40 (2 H. m). 2. 60-2. 74 (1 H, 
m). 2. 83-2. 92 (2H, m). 2. 90-3. 30 (1 H. 
m). 3. 70-3. 8 4 ( 1 H. m) . 5. 03-5. 11 (1H, 
m) . 6. 42 (1H, d. J = 7. 2Hz). 6. 44 ( 1 H, dd. J 
= 2. 7, 1. 8Hz). 7. 33 ( 1 H. d, J = l. 8Hz), 7. 
46 (1H. d. 3 = 2. 5Hz) 

&#il?&£F AB-MS (m/e. (C22H 3 «N 2 03 + H) ' t L"t) : 
3 7 5 
*»W5 0 

N _ ri _ (4-y^;u-3-^>^-^) fc-^'Ji?>-4- -f;ul - 2- 

♦>>7P^>f-;l/-2- (2-7'J;l/) - 2-b Kp*->7-teh7$ K 
77>^l\ «0J4 9<h|Hl^O^TM^^*SSjiLfcc 
'H-NMR (CDC 1 3. <5ppm) : 1 . 3 5- 1. 7 7 (1 6H, 
m) . 1. 7 8 - 1. 9 0 (1 H. m) . 1. 9 1- 2. 0 2 (1 H. 
m). 2. 05-2. 23 (4 H, m) . 2. 30-2. 40 (2H. 
m), 2. 60-2. 70 (1 H, m), 2. 72-2. 92 (2 H, 
m). 3. 70-3. 83 (1H, m), 3. 95-4. 15 (1H. 
m) . 5. 0 3-5. 12 (1H, m) . 6. 2 0 (1H, d, J =7. 
5Hz). 6. 36 (1H, d. J = 3. 3Hz). 6. 39 (1H, d. 
J = 3. 3H z) , 7. 3 8 (1 H, s) 
fi^FAB-MS (m/e. (C 22 H 3< N 2 0 3 + H) ' £LX) : 

3 7 5 

mmms i 

N- n- (4-y^;i/-3-^>x-;u) b'^'J 4 - 4M -2- 
•>-»p^>f-;b-2-b Kp*->-2- (2-*-TVJ;l/) Z±±Xlii 

•H-NMR (CDC1 3 . <5ppm) : 1. 4 0-2. 0 8 (1 8H, 
m), 2. 10-2. 27 (4H. m) , 2. 27-2. 40 (2 H, 
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m). 2. 61-2. 91 (3H. m). 3. 62-3. 85 (1H. 
m) . 5. 00-5. 12 (2H. m) , 7. 29 (1H. d, J = 3. 
2Hz), 7. 3 2 -7. 4 2 ( 1 H, m) , 7. 72 (1H, d. J = 
3. 2Hz) 

s ffi»»*IFAB-MS (m/e. (CHsaNsCS +H) * t LT) : 

3 9 2 
H«5 2 

N - Fl - (4->f^-3-^>f-;P) b'^'J 4 -^Ol/l -2- 

•>£p^>?-;U-2-b Kp*^-2- (2-b"'J^;t/) 7-fc h7= K 
10 2 -T'u^b'U ^>*ffll\ HJ60IJ4 9 ^RWIO^TM'fbM^Ki 

'H-NMR (CDCls. <5ppm) : 1. 3 0- 2. 0 0 (1 8H, 
m), 2. 03-2. 23 (4 H. m), 2. 28-2. 37 (2 H, 
m) . 2. 7 4- 2. 9 8 (3H, m) , 3. 6 2 - 3. 8 0 ( 1 H, 
is m) . 5. 0 2-5. 1 0 (1H. m) , 6. 2 3 ( 1 H, s) , 7. 2 3 
(1H. dd. J = 5. 0. 7. 5Hz). 7. 46 (1H. d, J = 8. 
5Hz), 7. 73 (1H, dd. J = 9. 2. 8. 1Hz). 7. 93 
(1H. d. J=9. 1Hz). 8. 44 (1H. d. J = 4. 2Hz) 
ft»*iFAB-MS (m/e. ( C 23 H S5 N 3 O z + H ) " t LT : 
20 3 8 6 

XMM5 3 

N- fl - (4-y^;U-3-^>f-;l/) 4 -^7U] -2- 

■>?p^>^;l/- 2 - (3-7;l/tP7x-;b) -2-h Kp^y7-t? h7 

iJ£ 

25 3-7^D7x^;uru^-+->;l/K^f-^ffl(,\ Uligfl] 4 9 ©M 2 

'H-NMR (CDC 1 3 . 5ppm) :1. 10-1. 76 (1 4H, 

m) , 1. 7 7 - 1. 9 5 (4 H, m) . 2. 0 0 - 2. 2 0 (4H. 

m) . 2. 2 7 - 2. 3 6 (2 H. m) . 2. 7 0- 2. 9 0 (2H. 

so m). 2. 92-3. 14 (2 H. m) . 3. 62-3. 7 8 ( 1 H. 
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m) , 5. 0 2- 5. 11 (1 H, m) . 6. 3 9 (1 H. d, J = 8. 
2Hz). 6. 92-7. 00 (1 H, m). 7. 25-7. 41 (3H. 
m) 

fi^iteFAB-MS (m/e, (C 2 «H 3S FN 2 0 2 + H) " t LT) : 

4 0 3 
H$fc0]5 4 

N - r l — (4-y *;u-3-^>^-;b) tf^tj;;>-4->OH -2- 
i/4w<>m-2- (2-7;^o7x-;i/) - 2 - b |£p±2Z± LZ 

2-7^?ro7x-^^ , j7}-+^^K^^^fflt'\ 5 strati© 

•H-NMR (CDC 1 .. 5ppm) : 1. 24-1. 77 (1 OH. 
m) . 1. 77-1. 8 8 (2H. m) . 1. 92-2. 04 (2 H. 
m). 2. 10-2. 2 8 (4H, m) . 2. 32-2. 42 (2 H, _ 
m). 2. 74-3. 06 (3H, m), 3. 72-3. 86 (1 H, 
m) , 4. 51 (1H, brs). 5. 07 ( 1 H, tt. 3-1. 4, 

7. 0Hz) , 6. 44 (1H. brt, 3 = 7. 3Hz), 6. 98- 

7. 04 ( 1 H, m). 7. 15 (1H, dt, J = 1. 3. 7. 

9Hz), 7. 22-7. 3 2 (1 H, m) , 7. 7 6 ( 1 H, dt. J = 

1. 3. 7. 9Hz) 
fi#JSIJ6FAB-MS (m/e. (C 2 «H 3S FN 2 0 2 + H) * £ LT) : 

4 0 3 
H«5 5 

N- r l - (4-y^;u-3-^>7 L -^) h-^'J^y-4— r;H -2- 

■>£p^>^;U-2- (4-7;^P7x-;l/) -2 -fc Kp*^7-t? h7 

flfeflj 2 5 ©IS 3 tlsj^OTj^T'^k^^^Slit bfc. 

"H-NMR (CD 3 OD, <5ppm) : 1. 16-2. 0 0 (1 3H. 
m) . 1. 6 7 (3H. s) . 1. 7 2 (3H. s) 2. 0 0-2. 14 
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(1H, m) . 2. 34-2. 46 (2H. m). 2. 88-3. 14 
(5H. m). 3. 40-3. 56 (2H. m). 3. 77-3. 90 
(1H, m) . 5. 02-5. 1 1 (1H. m) . 6. 69 (2H, s) , 

6. 9 7-7. 0 6 (2H. m) . 7. 5 6-7. 6 6 (2H. m) 
5 IMFAB-MS (m/e, (C 24 H S5 FN 2 0 2 +H) 't LT) : 

4 0 3 

mmms 6 

N- ri- (4-yf;^-3-^>f^) h'^'J 4 zidM -2- 
(2--f $ ££}IM -2-^^D^>^;U-2-b Kp*->74? h7$ K 
io 18 1. N— [2- (h U>f-;Ui/U;i/) xj**w^;i/l ^ = yy'-jup 

<< i ^/-JV2. 9 3 gCDx F5t b'a7 5 >®mz*ftT*%4ti- b U 
^A2. 2 3 g%m?L2 5#P H 18t#Lfc&?nD,<f-;I, 2-(h»J>^;U 
•>U;U) xf;l, x— f/U7. 5 m 1 ZtD?LmWL"C-®.mWLtz 0 RfefclZ 

mmm m u/* 9 j ->i= 4 0 / 1 > <cxm«i u 

«8. 0 2g^,f^o 

182. N- fl- (4->f;V-3-^>f^) e^us?>-4-^ 
20 A<] -2-y^D^yf;W2-bKP^->-2- ( T2- jJ^jJJJ^. 

N- [2- (h'J>f-/U->y;U) xF + ^f;H <f S*V-/l/£fflt\ 

HM6^J4 9 iig*©^rftr««i^^«j*iKftLfc. 

X83. N- fl - ( 4 - ^ 3 >^-;U) b'^U^>-4-^ 

25 -2- (2->f $ ?V'J;l/) -2->^p^>f;l/-2-bKP^->7 

N- [1- (4-^5 L ;u-3-^>x-;u) e^'J ^>-4--f;H - 
2->^n^>f;l/-2-bKD+v/-2- { [2- ( h 'J> =f-)\< : s>) )V) 
xh+y^f/H ^^7-^-2-^/1/} 7th7; K44mg©fh7 
30 t KD77>2mlf§Si:6 0 6 Ct?lNfh77'W> ; e-OA7;U'J 
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Kt - hvt Ko7 7 >mm 0 . 3ml«, MX' 5 mWHtto bfz 0 KB 
«Kfilnm»**3!io*TS?if-^i— fA*iUU W$»£7kx fiSfn6^7K 

*9t&nm? v^? - [Kieselgel™60 F 254 . 

Ar t 5 7 4 4 OWttM) BMfttt : 9 o o*>UA/y ? y -;u= 7/ 

1] KTltSSJU Mft^ill 4mg*f|fc. 
'H-NMR (CDC 1 3, fippra) : 1. 17-1. 98 ( 1 2 H, 

m) , 1. 6 1 (3H. m) , 1. 6 9 (3H, m) . 2. 0 6-2. 2 7 
(4H, m) . 2. 2 8-2. 4 0 (2 H, m) , 2. 57-2. 91 
(3H. m) , 3. 68-3. 81 (1H, m). 4. 73 (1H. 

brs), 5. 03-5. 13 ( 1 H, m) , 6. 91-7. 03 (2H, 

m) . 7. 4 0-7. 5 9 ( 1 H. m) . 9. 5 7-9. 8 7 ( 1 H. m) 

N- fl- (4-y- ^;U-3-^>x-/U) b°^'J v>-4-^;Ul -2- 
->?p^>^;I/-2-fc Kp*»>-2- (5-f-7'/'J;l/) 7-t?h7; K 
5-f-TyU/U/y**-»U»xf-^*ffll\ H»«I4 9©Ig2~3<h 

'H-NMR (CDC 1 3. 5ppm) : 1. 10-1. 71 ( 1 0 H, 

m). 1. 68 (3 H, s). 1. 69 (3 H, s). 1. 80-1. 86 
(1H, m) , 1. 9 2- 1. 9 8 ( 1 H, m) . 2. 11-2. 22 
(4H, m) , 2. 31-2. 37 (2H, m) , 2. 69-2. 85 
(3H, m) , 3. 7 0-3. 8 1 (1 H. m) . 4. 7 9 (1 H, s) . 

5. 05-5. 10 (1H, m) , 7. 45 (1H, d, J = 7. 

9Hz). 7. 49 (1H, d, J = 2. 2Hz), 8. 72 ( 1 H, d. 

J = 2. 2Hz) 

i^FAB-MS (m/e^ ( C „ H 33 N 3 0 2 S + H) * t l/T) : 
3 9 2 

mm s 8 

N— r 1 - (4-y ^;u-3-^>x-;b) hf^U i?>-4->Qt/l -2- 
»>»p^>f^-2-bKo»'>-2- (2-£p'J;U) 7jbJi7_U£ 
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iai. 2 - en u »j t^^fm^jvo^ 

t'n-;H. 1 gtei^fU i>> 1 . 5g*l, 2-^ddi?> 
3 Om 1 KigJB'U ^onl^9SSi^2. 2 m 1 1 7S# 

£&ES£ Lit £ tlfcS*** •> 'J *7 y;u^7 7^D7h^7-f- (BM$ 
i:^t>/ftKxf^=4/l) KT*MU «8^«2. 1 g£» 

/Co 

XH2 . N- r 1 - ( 4 ->?•;!/- 3-^ >xx;U) hf^ U S?>- 4 

2-fP'J;U/'J^^>';Hexf-;U2. 1 gfc-rh^t Ko77>10ml 
■*5mliR«[|C*IWL7KBWk , ;f">A-*aHjl. 9g*jD«x 5 0°C-C 

1 annate u*:. S)&tt«msir7K»imu tksh i n£R£*jd*.ri££ 

LTi>x^;Ux-x^tSttjL> *«JI£iSft6E*Tfti*&to7kii£R* r 'J 

lOmlMU 1. 1' -*7rt/**x/UiM * ?V-;i/7 0 Omg^M 
a*T2WPHK#Lfc 0 4-7 = (4-y^;U-3-^>xx;U) 
h'^'J 2£R&9 9 Omg, 4-^yW;;if'J y>4 8mgfc 
.fctf h Ux^yuy i > 1 . 5ml *Jn* % MlCTZJftateUfc. KfcfcK 

20 ttftM***D*.T S*x^ux— r/HllllU U w««£tsfa&£*-c&fefr& 

;^7A7D7h7'77>f - (gGBiSig: ^nn^VA/^;-^ l 9 

XS3. N— f 1 — (4-^f;V-3-^>f-;l) b'^'J v^-4-^ 
25 ;U] -2-^7D^>f^-2-kKP^->-2 - (2-b'D'J^) 7-fe K 

UJL 

N- [l- (4-y f;K3-^>f-;i/) f^'J ; S>- 4 ->T;U] - 
(2-Hn'J;l/) rU** SORT'S K5 4 OmgRCK&tg&R'J 3^ A 

2 8 OmgOf h5b Ko7 7>2ml^i:, ^Ti'^^^T^ 
30 *v"7A K©S?i*;Ui-?-;i/*tt*irFU MKT 4 
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fem : ?ddW/^;-^= 15/1) KT*t$!!U S^tt^ 

5 7 Omg^Ufco 
'H-NMR (CDC1 3 . 5ppm) : 1. 3 3- 1. 6 7 (1 0H, 

m) , 1. 61 (3H, s) . 1. 68 (3H, s) , 1. 81-1. 89 
(2H, m). 2. 0 3-2. 17 (4H, m), 2. 27-2. 32 
(2H, m) , 2. 4 9 - 2. 6 0 ( 1 H, m) . 2. 72-2. 81 
(2H. m). 3. 45 (1H, brs). 3. 64-3. 78 (1 H, 

m). 5. 03-5. 09 (1 H, m), 6. 08-6. 16 (2H, 

m) , 6. 42 (1H, d, J = 7. 9Hz), 6. 70-6. 72 
(1 H. m) . 9. 0 4 (1 H. brs) 

iS.ftmtFA.B-MS (m/e, (C 22 H 35 N 3 0 2 + H) + t LT) : 

3 7 4 

m&ms 9 

N— ri- (4-y ^;u-3-^>x-;u) fcf^'J 4-4^1 - 2 - 
■>^n^>f^-2-bFD^->-2 - (4-hfU 3 S?;l/) ILfelXUf 
XS1. 2- (5-yo^-4-bf'J ; i>~JD HM^±M>a& 

Sgxf;l/2. 1 g©r h7k Kn77y8 0mlMi:-7 8°CT1. 
5M'Jf7Ay^ yyutVUT^ K'M'-fr 1 1. 6 m 1 £i&T L|a]& 
"C 1 ftmtft Lfco RJC5«IC 5 -7n* tftf 5 5? >3 . 35g©f h5tK 
n 7 5 > 2 0 m 1 »**}TF U gfi^i:#a Utt*<€> 3 mf§m# UZo s 

= 20/1-5/1) I^XfftSS U &H4I:&«S 3 . 6 g£'#fc 0 
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2- (5-7o*— 4-tfU S v>x;U) g x N-rntclJ 

<BK*K1. 74g*JiO f « I a* - T Vt'X4 V7fn; h y 
1 0 0mg©Eg^k^5 0ml?§^8 5 o CT2I^FBm^Lfc o MKft 
*mEJ£***BU *#£«E»ttLT$£*lfcgHg£y-t? h- h 'J;P 
5 3 0mli:MU„ C©ig&£*HTFe>J S?> N-*#i/K4. 8 gfc 
«ktf5i3&®9. 3g07th-h'J/H 0 Oml?g&'vrFLmS^<!:#fi 
L 2 0 B#Ri]f£# Ltz 0 Kfcmz b U xf-^y ;>4ml fcfcj* 1 B#Pe31£# 

aic jgfl? Lx mmVtt&m\i&frttmm*m.Wt-7 •> * a 
io Lfco &&£&ES£ Lit Ztitz&mz •> 'J * 7A?D7h/ 

57^- (BM&g :^*-fr://lWBxf-;l,= 4/l~2/l) lCT»tl! 
U 8 0 0mg<Dfiftl#*|fc e C©H#3 5 0mg N M3 8 0mg:fc 
J;tf 1 0^?7y9A-^f9 Omg©x*7-;H 5ml?g&£7K&#ffi 
«Ts *EMT2l*IB!t#Lfco RJ6«E*-b7-r hjfiSLfc&x*7-,>t/ 

[K i e s e 1 g e 1 ™6 0 F 2 a 4N Ar t 5 7 4 4 (7;U?tt»!) 
U : 's*tf>/IH»x*;i>= 12/1] KTflHttU MMteftl 1 Omg 

HI3. 2->?a^>^;U-2-b Ka^f>-2- (4-f'J ; y-^ 
20 §*&x^;l,g)^Efc 

( 4 - h* y $ ?x;U) ^ i; iyJim^J^m^\ HSfeflJ 2 7 ©Ig 1 

IMA. N- fl- (4-7^7l/-3-^>-rx;U) b'^'J^>-4-^ 
/U] -2-->?P^>^yl/-2-b Kp*->-2- ( 4 - g U $ it—jb) y 

4-7 = 7-1- (4-7 3 -^>f-x;b) t?'* V > . 2 ttUKtt 
85mg0F^x>5ml ig&KJK&T 1 M h »J 7 f-;uy ;b = x«i? A^+iJ- 

0 . 6 5ml *Jq* % ftft-?2 BtfHHttt Lfc. SfcftK 2 - :> * 
>f;l/-2-tKn + ->-2- (4-e«J*S?A0 ft|fif.;v2 9mg©h 
30 ;Px > 3 m 1 ***fln*., 1 0 0 °CT 1 8 WRBttdNltt^ Lfc e »T 1 Nig 
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HbtlfcHM^Il^^ ^77^- [Kieselgel™ 
6 0 F,.«* Ar t 5 7.4 4 (y^tfcM) SM&K : ^dd^A/^ 
/-rt,= 9/l] KTflWIU *WfcA«J6mg*»fco 

'H-NMR (CDC 1 3 . 5ppm) : 0. 99-1. 98 (12 H, 
m) . 1. 63 (3H, s) . 1. 70 (3H, s) . 2. 08-2. 43 
(6H, m) . 2. 7 4 -2. 9 6 (3 H, m) . 3. 65-3. 82 
(1 H, m) , 5. 0 4-5. 13 (1H, m) . 5. 6 0 ( 1 H. s) , 
7. 44 (1H, brd, J = 7. 8Hz). 7. 96 ( 1 H. brd, J 
= 5. 4Hz), 8. 74 (1H, d . J = 5. 4Hz), 9. 13 
( 1 H. brs) 

ffi£J*t!FAB-MS (m/e, ( C 22 H 3 4 N< 0 2 + H ) * t LX) : 
3 8 7 

N— r l — (->»P^y^;u>^;u) e^U ^>-4-^;ui -2->?n 
igi. 4-7$ y-i- (->»p^-/f-;Mf-yi/) t^u?>« 2ttBtt[ 

^D^fWfA y^>X^**-h*fflC\ «#J2 2©Ig2 

Ig2. N- fl- i2_2_o^l±JkjL±M - 
2->^D^>f;l/-2-bKo^y-2- (5-^77U;U) 7*b7i 

mfams 7X'ntz2-i/ta'<>1-Jl-2-t Ko*->-2- (5-^7 

% /y>u) TOfc<kc;4-7i j- i - (i/^n^f^f^) e^y* 

'H-NMR (C D C 1 3. flppm) : 1. 0 4- 1. 8 0 (2 4H, 
m), 1. 88-1. 93 ( 1 H, m) , 2. 00-2. 14 (4H. 
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m) . 2. 65-2. 75 (3H. m). 3. 66-3. 81 (1H, m) 

4. 79 (1H, s) . 7. 42 ( 1 H, d. J = 7. 6Hz). 7. 49 
(1H. d. J=2. 2Hz) . 8. 72 ( 1 H. d, J = 2. 2Hz) 

IMFAB-MS (m/e. (C 23 H 3 7 N,0 2 S + H) -«hLT) : 
5 4 2 0 

urn* 6 1 

N— T 1 — (i/^p^y^;uy h'^'J 2 >- 4 -2-i/»o 

^>f;l/-2-hKD^->-2- (2-+2.-JI) TtbTz K 
Hfife^J4 7T#/c2-->^n^>^;U-2-h Kd**>-2- (5-^x 
io — ^'^^4-7; /- 1 - (<> ? f^Ui?>» 

2^K^^ffll^«2 2©Ifl4 <h|SI«l©^T^S{t^^S!!^U/Co 
'H-NMR (CDCls, 5ppm) : 1. 3 0- 1. 8 0 (2 2H. 

m), 1. 79-1. 90 (2H, m) , 1. 98-2. 17 (4H. 

m) , 2. 6 6-2. 8 9 (4 H. m) . 3. 6 5-3. 7 8 ( 1 H. 
is m) , 3. 7 0-4. 0 8 (1 H, m) . 6. 34 ( 1 H. d. J = 7. 

9 Hz) , 6. 9 6 (1H, dd. J = 5. 0, 3. 6. Hz) , 7. 0 7 

(1H. dd. J = 3. 6, 1. 2Hz), 7. 26 (1H. d d. J = 

5. 0. 1. 2Hz) 

I^FAB-MS (m/e. (C 24 H 3 8N 2 0 2 S + H) * t UT) : 
20 4 1 9 

N- r 1 - n /y/^ A, y *•;!,) ij ij 4 -2- (2- 

7'J;l/) -2-^ ^p^>^;l,-2-h Ko*>>T-fc hT$ K 
^Sf5#l5 0T''f|fc2->^aW;|/-2- (2-7 U;U) -2-hh'u 
25 +->^Kfc«kU f 4-T$ /-I - (v^n/\7*^;M^;U) h*^s»J^>.2 
£»it£ffll^$fe0J2 2 ®X§4 i^©^T^t^^8!!iiU^ 0 

'H-NMR (CDC 1 3 , <5ppm) : 1. 3 2- 1. 9 8 (2 4H. 
m). 1. 98-2. 1 5 (4H, m) . 2. 57-2. 80 (3 H. 
m) . 3. 6 9-3. 8 3 (1 H. m) . 4. 1 4 ( 1 H. s) . 6. 17 
» (1H. d. J = 7. 2Hz). 6. 35 (1H. d. J = 3. 3 Hz) . 
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6. 38 (1H, dd, J = 3. 3, 0. 9Hz), 7. 36 ( 1 H, d, 
J = 0. 9Hz) 

mmme 3 

N— fl- (•>^a^7'5 L ;uy j-ji) b'^'J -^>-4-^;ul -2->?p 
^^-2-hKD^->-2- (2-^7'/'J;U) 7±±7_LE 
H»5 lT'#rt2-->*D^>^;l/-2-t Ko*->-2- (2-^7 

> • 2&&ig£BH^a&0J2 2©M4 i L 

'H-NMR (CDCla, <5ppm) :1. 00-1. 18 (2H, 
m). 1. 19-1. 8 4 (2 3H, m) , 1. 85-1. 9 7 (1 H, 
m), 1. 98-2. 1 8 (3H, m) . 2. 60-2. 81 (3H, 
m), 3. 66-3. 81 (1H, m) , 5. 05 (1H, s), 7. 29 
(1H. d, J=3. 3Hz), 7. 38 (1H. d, J = 7. 9Hz), 

7. 7 1 (1 H, d. J = 3. 3Hz) 

i£#*?fc£F AB-MS (m/e. (C 23 H3,N 3 0 2 S +H) *t LT) : 
4 2 0 

mmme 4 

n- n- ( : s?u^zf3-j\sf}-)i) e^u ^>-4->r aa -2-->?p 

^>^;P-2-h Ka*'>-2- (3 -^x_;U) 7t K7 5 K 

2-^i-^r , J^*->;UK^;U*J<i:U J 4-7 W-l- (y^n^ 
tWJ?>- 2£Itf££ i ffli\ HSS^J5 8©i@2-3<hlij^ 

•H-NMR (CDC 1 3, <5ppm) : 1. 0 1 - 1. 9 2 (2 5H, 
m), 1. 96-2. 18 (4H. m), 2. 62-2. 94 (3H. 
m), 3. 21 (1H. brs). 3. 64-3. 80 (1 H. m). 6. 
31 (1H. brd, J=6. 8Hz). 7. 19 ( 1 H. d d, J = 5. 
0, 1. 4Hz) , 7. 2 5-7. 3 4 (2H, m) 
fSSS0J6 5 

N- fl - (i/ta^l-JU ?Jl<) bf^'J i*>-4-^;H -2-->?p 



W096-33973 [file://J:\Legal\Patents\W096-33973.cp c] 



Page 95 of 115 



WO 96/33973 PCT/JP96/01128 

— 93 - 

^>^;l/-2-fc Kp*->-2- (2-b''J^;l/) 7-trh7S K 

Jlfttff|5 2T' / fife2->'^D^>^;u-2-b Kd*->-2- (2-bfU 
v^U) IHMs«kO c 4-7$ J-\- (i/tu^-7*)Vt1-)\,) b^'Ji^- 
2ig&££ffl^f|jfe0IJ2 2 ©IH4 <h|S|^©^ST^e^^SS^tfco 

5 'H-NMR (CDC 1 3 . <5ppm) : 0. 96-1. 16. (4H, 

m), 1. 32-1. 7 8 (2 0H, m) , 1. 86-1. 9 2 ( 1 H, 
m) , 1. 98-2. 09 (4 H, m), 2. 67-2. 75 (2 H, 
m) . 2. 8 6-2. 9 6 ( 1 H. m) . 3. 6 2-3. 7 6 (1 H, 
m) , 6. 2 1 (1 H, b r s) , 7. 2 1- 7. 2 6 ( 1 H. m) , 7. 

10 45 (1H. d. J = 7. 9Hz). 7. 69-7. 45 (1 H. m). 
7. 94 (1H. d. J = 7. 8Hz) , 8. 4 3-8. 4 5 ( 1 H. m) 
MiFAB-MS (m/e. (C 25 H, 9 N 3 0 2 + H) - 1 LX) : 
4 1 4 

rnmme 6 

is N- T1- (i/tv\7=?-JU/ j-jl) bf^»J Vy—A-JAA -2- (3- 
7Md7 ^-/t/) -2->>^n^>f-;U-2-h Ka*->7-fe h7$ K 

Hl!i6^J5 3T'^2- (3-7Wo7x-;l/) - 2 n^>^;U- 
2-tKD + ->SKfc«tri4-7;;-l- (•>? o/\7°^/M ^;U) 

20 SLfco 

'H-NMR (CDC1 3 , tfppm) : 1. 0 0- 1. 2 8 (3 H. 
m). 1. 28-1. 90 (22 H. m). 1. 95-2. 20 (4H. 
m) . 2. 6 0-2. 8 0 (2H. m) . 2. 9 0-3. 0 4 ( 1 H. m) 
3. 0 8 (1 H. s). 3. 62-3. 7 8 ( 1 H. m) . 6. 34 
25 (1H. d. J = 7. 4Hz). 6. 9 0-7. 0 0 ( 1 H. m) . 7. 

2 4-7. 4 2 (3H. m) 

€#ft¥fl£FAB-MS (m/e. (C 26 H 39 F N, O z + H) * t LX) : 
4 3 1 
HSfS#J6 7 

30 N- fl - ( •>»p'v7*-;Uy fc'^U y>-4-^QI/l -2- (2- 
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UMMS 4T»fc2- (2-7Mo7x-^) -2-^a^^U- 
2_ k Ku*v'&^fc<ktf4-7; y-1 - (i'^o^Wf*) t?^ 

'H-NMR (CDC 1 3 , 6ppm) : 1. 00-1. 15 (2H. 
m). 1. 30-1. 8 2 (2 2 H, m) , 1. 86-2. 12 (5 H. 
m) . 2. 58-2. 7 5 (2 H. m) . 2. 86-3. 01 (1 H, 
m) . 3. 65-3. 80 ( 1 H. m) , 4. 59-4. 62 (1 H, 
m) . 6. 30-6. 46 ( 1 H, m) . 6. 96-7. 08 (1 H, 
m) . 7. 15 (1H, dt. J = l. 3, 7. 9Hz), 7. 22-7. 
31 (1H, m) . 7. 77 (1H, dt. J=l. 3, 7. 9Hz) 
&#ft?fc£FAB-MS (m/e, ( C 26 H 39 F N 2 0 2 + H) " t LT) : 
4 3 1 

n- ri- {j^2£2£Z±2k££M fcT^'J -^>-4— f ;i/i -2-->?p 
^ v ^ yU _2- (4-7;l/tn7x-yi/) -2-b Ko *->7-fe K7$ K 

Hflte0"J5 5"C»fc2-->^D^>f-;I/-2- (4-7WD7x-^) - 
2-t Kn*->S1f&fccktf4-7^ 7-1- o^f-A^ *A>) 

2tt»zi*ffl^m«2 2©xg4 tra«©^rffi'ca«^^**i 

'H-NMR (CDC la, <5ppm) : 1. 0 0- 1. 3 0 (3 H, 
m). 1. 30-1. 9 2 (2 2H, m) , 1. 92-2. 15 (4 H, 
m) . 2. 6 2-2. 7 6 (2 H, m) , 2. 92-3. 10 (1H, 
m) , 3. 0 4 (1H, s) . 3. 6 0-3. 7 4 ( 1 H, m) , 6. 3 3 
(1H. d, J = 8. 4Hz), 6. 9 6-7. 0 6 (2 H. m) . 7. 
5 4-7. 6 2 (2H, m) 

FAB-MS (m/e, (C 26 H, 9 F N 2 0 2 + H) " t bT) : 

4 3 1 
H»6 9 
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N- r 1 - (2-->»p*C>f-;Uxf-;l/) e^US?>-4-^;H -2--> 
£p^>^;U-2-b Ko^->-2-7x— ;U7-b $ K 

s ' H — NMR (CDCl,, dppm) : l. 0 3 - 1. 2 8 (2 H, 

m). I. 42-1. 9 0 (2 1 H. m) . 2. 03-2. 10 (2 H, 
m). 2. 29-2. 35 (2H, m), 2. 78-2. 88 (2 H. 
m) , 3. 00-3. 14 (2H. m), 3. 68-3. 72 (1H, 
m) , 6. 33 (1H, d. J = 7. 6Hz). 7. 23-7. 36 
10 (3H. m) . 7. 5 7-7. 6 1 (2H, m) 

&#Pfc£FAB-MS (m/e. ( C 2 5H 38 N 2 0 2 + H ) * t b T) : 
3 9 9 

N- n- (2±E*^3Jk*±M b'^U v?>-4-^;Ul -2-->?p 
is ^>f-;U-2-b Kn*^-2-7x^l/7-fr H7 S K 

v^p^f-^^W^Urb K*fflt\ HS(g#J3 3 ^ |H|&<D:£i£T'^ift 

'H-NMR (CDC l s , <5ppm) : 1. 07-1. 25 (1H, 
m). 1. 35-2.17 (25 H. m). 2. 40-2. 84 (6H. 
20 m) , 2. 99-3. 16 (1H, m). 3. 49-3. 64 (2H. 

m). 3. 85-4. 01 (1H. m), 6. 88 (1H. brd, J = 
8. 4Hz). 7. 21-7. 41 (3H. m). 7. 59 (2H, 
brd. J = 8. 3Hz) 
HSSM7 1 

25 N — r 1 — (4-/*-Wsf-j\/) b'^'J yy-l-4)V\ - 2 - -> ? □ ^ 
>5 1 ;l/-2- (2-7;l/^Q7x-;l/) -2-b Kp*->7-fe K7 $ K - it 

5-7a*-2-/*Jl'<>fi>$ : m\ H«g««J2 7©I§3fc«kO f Hfi6 
0J 2 2 ©M 5 <h |5ltl©^TM^^^S!!ii Lfco 
so 'H-NMR (CD,OD. <5ppm) : 0. 92 (6H, d. J = 6. 
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6Hz), 1. 20-2. 14 (18 H, m) , 2. 93-3. 16 
(6H, m) , 3. 5 0-3. 6 3 (2 H. m) , 3. 79-3. 90 
(1H, m) . 7. 2 0-7. 3 1 (3H. m) . 7. 6 0 (2 H. d, J 

= 7. 3Hz) 

IWJ7 2 

N _ r i - ( h^>x-4-y^;t/->?p^>^;M^;K> e^'J?>- 
4_^ ;u -| -2-->^d^V^^-2- (2-7Mn 7i-;l/) -2-h 

Kn^->7-t? K 

i\ iOfc«2 7©M3i:BH«©*att?«Hk^ll*MLte. 

•H-NMR (CDCh, <5ppm) : 0. 86 (3H, d, J = 6. 
9 Hz) . 1. 15-1. 98 (22 H, m) . 1. 91-2. 02 

(2H, m) . 2. 05 (2H. d. J=7. 3Hz) , 2. 63-2. 
7 1 (2H, m) , 2. 9 3-3. 0 6 ( 1 H. m) , 3. 18 (1H, 
s). 3. 60-3. 73 (1 H. m) , 6. 25 (1 H, d, J = 8. 
2 Hz) . 7. 21-7. 37 (3H. m) . 7. 59 (2H, d, J = 
7. 5Hz) 

&#&¥fceF A B -M S (m/ e , (C 26 H 4 oN 2 0 2 + H) " t LT) : 

4 1 3 
H&0IJ7 3 

N _ ri _ (k»>»d LL 3. 01 *»*- a->r;by»;i/) t^jJL2 

h7; K 

t*->?o [3. 3. 0] t^>-2-*^ft K*ffll^WMI3 3 

'H-NMR (CDjOD, <5ppm) : 1. 0 2-1. 7 5 (18H, 
m). 1. 86-2. 00 (2 H. m). 2. 01-2. 22 (2H, 
m). 2. 23-2. 41 (1H, m). 2. 43-2. 60 (2 H, 
m), 2. 95-3. 23 (5 H, m). 3. 50-3. 63 (2H. 
m) . 3. 77-3. 95 ( 1 H. m) , 7. 18-7. 33 (3H. 
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m) , 7. 5 6-7. 6 4 (2H. m) 

fi^SiFAB-MS (m/e N (CeH,,, N, 0, + H) * t LT) : 
4 2 5 

5 N- [ 1 - (fcf->*P U. 1. 01 s\7*-7 -4 hT*C'JS? 
>-4->f;l/] -2-'>?P^>^;t/-2-b Kp»i/-2-7x-;V7i? 

t'i/^o [4. 1. 0] '\7*-2-'f;Mf-;U 4 - h ;l/x>x/i,* 

10 'H-NMR (CD,C1, tfp pm) :0. 49-0. 59 ( 1 H, 

m) . 0. 60-0. 7 2 (2H. m) , 1. 08-1. 38 (4H, 
m) , 1. 41-2. 0 0 (16H, m) , 2. 04-2. 24 (2H, 
m) . 2. 30 (2H. d. J=6. 6Hz), 2. 82-3. 18 
(4H, m) , 3. 6 3-3. 8 1 ( 1 H, m) , 6. 3 7 ( 1 H. d, J 

is =8. 4Hz), 7. 2 3-7. 40 (3H. m) , 7. 6 1 (2H, d. 
J = 7. 8Hz) 

m \m i 



nmm2 8<Dit&® 5. 0 

20 ¥UI 10 3. 8 

*§li-t?;Un-X 2 0. 0 

W>%T)VV T-faT^-fV 20. 0 

Xx7»J ^Kv^S/SA 1. 2 



It 15 0. Omg 

25 ^flfeflj 2 8<Dit£Vl2 0. 0g,?L£4 15. 2 g> *§H-t?;l/o 

8 0 gSU f S|5^T;l/7T-'fbf : >^>8 0 g*VfflR£fc*ffll*T«£Lfc 

t ^tttt Ufig 7 . 0 mm, 1 &®m* 1 5 0 mg(DjSIJ 3 0 0 0 «*»yt e 
SS!?fiJ^J2 

30 -tt*fc*)g)mg» 
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mmm 1 

h Vv*is-fv tVl/-b;Uo-7>2 9 1 0 
,i-;ijx^t/>:ri>=]-;U6 0 0 0 



1 5 0 



3. 6 



0. 7 



0. 7 



5 



1 5 5 mg 



t Ko*S/yptVH?;Un-X2 9 1 0 10. 8gR^'Jxfl'>/ 
<jn-;b6 0 0 0 2. 1 g£*t3&7kl 7 2. 5 g^*«?U^ -iWfcf- 

©«?W3 0 0 OltC'W 3-*- U*Sl>ta-f< v/^^x^L/- 
y?*U Ml 5 5mg©7^;UA3- htt*»fc 0 



HSfeffl 2 8 ©ftett 0 . 1 g Z&M&Mfc 9 0 0ml IZfefg U SK&S 
****Jn*.T£*fc 1 0 0 0ml <hL7t^ MO. 2 >75 



H8fe0J2 8©tt£$ll 0 g<!:?L«|7 0 g*$-CS£U 
1 0 0 mg*$fflO»*»ASSi:*«U «&*i»A$i?r'J ( 1 8fcA4 0 0 /! 
g) tlfc. 



1.4- v?g«lf^y i? >|§*(*tt»R«A** U VMsS^i* 



sotm 3 



20 



30 
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fff # <d m m 



(1) -«5t [I] 




N-R 2 [I] 



10 



15 



20 



25 



S/tliK&gHP. MfgH^RO^IIII^i^^SP^^SI^tiS 1-2 
flO'sx oH^wr 5 5 £ fct* 6 flO^x o^§55S^^ U R 1 
&3~6<1©;/?d T;i/*;ug£ /cl*££& 3 - 6 mo •> ? n r;i/^-;us 

*U *l/TXttO*feliNH*«-r] T**ft**HI*l, 4-S?Wtf 

(2) Ar^ S±©fiE*0 1 ~2^@©7XfgHW7 -y ^fiFFfc J; tfy 

li2-foU;US, 3-fn«;;uS, 2-"7'J;Ug> 3-y;;ug, 2-^ 
x^.;US N 3 -^x^;bg N 3 - t*5 V'J^S, 4 - £5 V*'J ;Ug N 3 

v**u-v*»j;i>s N 5-*r y**iry*y;i* N 2— rs^/y^ 4-* 
s^vu/i/** 2-*-*ij-yy;ug, 4-**-r/y;i,g s 5 
^ 2-^ry»J;us N 4-f7'/'J;H, 5-f-ry*U;uS. 2 - try 

2-h*'J^-;US x 4 - ey = ^ugTfc* 

(3) R , *^*^3~6^©i/^D7;U4-;WSt^{ij^^3~6^B©i/ 
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(5) R 2 #T!Eit 

R a R c 

- Q-< r _( r _Re [n] 
R b h* 

R - 1 R e it, *n WHKCtt ■.xm 3-8 ffl®*?^ ;i/*;u»* £ 
(6) R'3&<K*»5~1 5ffl©ia*ttfeL<tt»«tt©7^*^ T;U 

Wl $ nr t & £ i * *> * o 7 ;i/+;U7;u+;uS *> L < > ? p 7 ^ 

*/U7/uyr.;^ P7;l/*;USl±©ft&©7k3tIl : ? A<ffi*&7;l>*;t/ 

Tit* $ tlT t>T % <fc I* t* •> 9 a 7 ZU* ZU7 fr* )V& t> L < li h* •> ? a 7 ^ 
+;UT;W^-^Ss •> ^ 0 771/^-A/aLtOffi*©**^ *<fitt7;i/*^ 
jo Tg& **ITI^T*>J:1^^137 ;Hr-/U7 ;U+;US U < I* 0 v 7 ;I/^r 
^;W7 tf ? p 7;l/*-zl^©tt*©**W : *- tfi&BiTfr* 

£ tlT (^T *> <k t * t* * ? p 7 ;wy-;U7 ;U» t> L < I* t* 9 p 
7;U>r^;l/7;l/^-;l/S^ aTtirf-toT * 

25 0 

(7) n- [l- (4-y^ L ;u-3-^>7 L -^) fcf^U 4-4/1/] 
- 2 - i/^P7*f-Zl/- 2 - t Fo*->-2-7x- ;U7-fe h7i Kn 
N _ (i _^->;vh^Ui ? >-4-^;U) -2-->?nW-2-tK 
o+5/-2-7t-^7-bh7i h\ 
30 N- {1- C (Z) ^U^>-4--r;U} -2-*/9 
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n7>;U-2 - b Ko*->- 2 -7x-;l/7-t? H7S h\ 

N- {1- [ (E) - 3-^**-)\>] b*^»J 4 -4M -2-v/? 

uZf^-Jl- 2 - t Kn + ->- 2 -7i^7tF7; h\ 

N- [1- (6-yf-;u-5-^yx-;W tf^U v>- -2- 

N- [1- (4 -/^U- 3 -sO-f-Jls) tf^'J i?>- 4 ->r;u] - 2- 
•>7D7'f^-2- (4-7Wo7x^) -2-b Kn*->74? h7 = 
h\ 

N- [1- ( 5 - / ?Jl- 4 - ^\4-lr-;U) bX'J 4 - ;U] -2- 

10 i/^o"/^!/- 2 - b Kn + i/- 2 - 7x— ;UT4? K7 S h\ 

N- [1- (4-**As<yf-)\,) e^Uy>-4--f^/] -2-->^D7 r 
f-;U-2-h Ko + i/- 2-7x-;l/74r h7 5 h\ 
N- [1- (4 -y^;U-2-^>^-;l/) b'^'J 4 -^OU] -2- 
d:t>/I/- 2 - b Kn*v-2-7x.=.;U7-bh7S H\ 

15 N- [1- (5 -/f-;U-3-^i/— )]/) b'^U 4 --f;U] - 2- 
v/*o7f-/l/- 2 - b Ko+->-2-7x-;U7-lrh7 5 h\ 
N- [1- (4-/J-JI- 3 -^>x-;U) b^ >J v> > - 4 - ^ ;U] -2- 
•> ? o'S* >Jl- 2 -b Ku + ->-2-7x^U7-b H7$ h\ 
N- {l- [ (4S) -4-^f;K+y;l/] b'^'J v>>- 4 --f7U} -2 

20 -^?n/Mr->7l/-2-b Kp + >-2-7x-;W74r h7; K> 

N- [l- (4, 5-v?y^;l/-4-^+4?^;l/) b°^«J 4 --f;U] 
-2-x7n^;l/-2-h Ko+->-2-7x^;U7-feh7^ K> 
N- [l- (4-yf;l/-3-^>f^) tXiJy>-4-^f;l/] -2- 
•>^D7"abVU-2-b FD+y-2-7x^;l/7-feh7i h\. 

25 N- (l - [ (4S) - 4 -/ f-A*\*i//V] b^'j 4 --ou} -2 
-i/^n7Dt^-2-k Kn + ->-2-7ximh7i h\ 
N- [1- (4 -y ^;u-3 -^>x-;b) tr^y S?>- 4 -f/U] -2- 

N- {1- [ (4S) -4-y^-;l^\+i/;U] b^'J v >- 4 - -<;U} -2 
30 -^^u^>^;l/-2-b Kn*i/-2--7x-;U7-te h7* h\ 
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(2R) -N- [1- (4-y^;U-3-^>r-^) t?^V-7v-4-W 
;W] -2- (1 -«>^d^>t>- 1 -2-tKn4y-2-7x 

[1- (4 3 -^>x-;U) bf^'J -7>- 4->f;H 2-i/* 

D ^f.;U_ 2 - t Ko^->-2 -7x-^7-trf- K 

[ (4-y^l/^^/U) tr^'JS>>-4--f/U] 2-->^d^-2 
- 1 Kd+S/- 2 -7x— ;U7-fer- K 

[l- (l -•/*P'Mr*>;i/xf 1 ;i') f^U^>-4--r;u] 2-i/^o 
7f-;U- 2 - t Ko + ->- 2-7x-;l/7tf- K 
(2R) -N- {1- [ (4S) -i-t+A^+i/AS] b^'J^>-4- 
-OU} -2-->^a-/^;U-2-t Ko*->-2-7x-^7-bhT5 h\ 
[1- (3-S/*P^>3 L UT>7 , nb\H/) f^U 4 --T;U] 2- 
£/?n7f-A/-2-b FD + ^-2-7x-;l/7tf - K 
n- [(E) - 1 - (4-y^;i/-4-^+-b-;W b'^'J 4-^ 
;U] -2-->?n7f;l/-2-t Kd*^- 2 -7 x-;U7-tr h7 5 h\ 
N- [ (Z) -1- (4-yf-^-4-^s4rH?-^) fcf* 'J 5> > - 4 - -T 
;H - 2 - i/^a 2 - t Ko + ">- 2 - 7x-^I/7t h7 ; H\ 

(2R) -N- [1- (4-yf-;b-3-^>T-;u) tf*yi?>-4->f 
, U ] _2->^n7f-;l/-2-h Kn*i/-2-7x-;W7-bh7i h\ 
N- {l- [(4S) -4-y^;u^+->;u] f^'J^y-4-^M -2 
-i/^n7f;V-2-b Ko*'>-2-7x-;U7-tz b7S h\ 
N _ [1 - (4-^;u-3-^>7^;i/) f^U->>-4-^;H - 2- 
•>^D^>f-;l/-2-t Kn+'>-2-7x-mh7; K> 

(2R) -N- [l- (4-y^;u-3-^>r-;u) W)i?>-A-4 

-2-i/^u^>^^-2-b Kn4->-2-7xi/U7Hrh7 5 h\ 
(2R) -N- {1- [(4S) tf*V5?>-4- 
- 2 - 5/?D'?>^- 2 - t Ko + i/- 2 - 7x-;U7-b h7; 

N- [1- (E) - (4-y^^-2-^>x^;U) tr^U*>-4--f 
;u] -2-i/^o^y5 L ;i/-2-t Ko*->-2-7x-;U7-b h7; K> 



WQ96-33973 ffile://J:\Legal\Patents\WQ96-33973.cpcl 



Pag e 105 of 115 



WO 56/33973 PCI7JW6/01128 

- 103 — 



N- [1- (E) - (4-^f;l/-2-^-t^) tf^'J 4 - -f 

N- [1- (v^n^+i^Mf-yU) bf^'J i?>- 4->Ol/) n 
^>^;l/-2-t Ko + ^-2-7i-;U7-i?h7^ K> 
5 N- [1- (^D/v/^M f-;U) h'^'J 4--OU] -2-i/^p 
^>^;U- 2 - t Ko+v-2 -7x^7*h7; h\ 
(2R) -N- [1- (i/?D'\7 , f-;M^;l/) h'^U i^>- 4 - 
2-->?D^>^;l,-2-t Kn + ->-2-7x-;UT4r h7; h\ 
(2R) -N- [1- (>?D'\:/^;M^;U) t'^'J i?>- 4 - 
10 2-i/^o^>^;U-2-t Ku*->-2-7x-;U7-t?h7 = h\ 

N- [1- (1 -S/?d'v7t^;M^/1/) tXiJ 4 --f;U] -2- 

N- [1- (1 -»>?n'vH?— A'./T-yi') V^Vity- 4-4 ;\,] -2- 
i/^D^^^U-2-t Ko*i/-2-7x-^7-t?h7= h\ 
is N- [1- {i/tuiyf-frtl-jV) tf^y ^>-4_^; t/ ] 

^f^-2-kKn + ->-2-7x-mh7; h\ 
N- [1- ( 1 -S/^p^Vx— /Mf-TP) f^'j 4 --r;u] -2- 
^^n^>^- 2 - t Ka+y- 2 - 7 x-;l/7t h7 ; h\ 
N- [1- (3 l -£/?o^H?-/M^;l/) tf^U^^-4- 
» -OH -2-^^D^>f;v-2-tKn4>'-2-7x-;l/7-feh7i 
h\ 

N- [1- (4-y^;U- l -i/^v^^z.)V^=f-jV) e^Uv?>-4- 

-T;H -2-i/^o^yf-;i/-2-t Ko + i/-2-7x-/I/7Hr h7^ 
K> 

5 N- [1- (2 -i/^D^\+-fe-;M^;U) tf^US?>-4--f/u] - 2 - 
•>?p^>*/P-2-t Kn + ^-2-7x-;U74?h7> h\ 
N- (1 -^>^;l/f^U^>- 4-^/1/) -2-^ 2 ?d^ > ^ ;U _2_ t 
h'D+>/-2-7x-mh7; h\ 

) -<<Jl] -2- i/^n^>^-2-t KcJ*->-2-7x-^7-trh7* 
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N- [l- (•>*- 3 -/fAti/fiv^i/M f^'J V s s- 4 -4 
)V\ -2- : y^vK>^^-2-t Ko + y-2-7i-^7th7; h\ 
N- [1- (3 -/ f-fr- 1 -y^vKyy-s-jV/^jV) t^'Jv^-4- 

N- [l- (4 - y 3 -^>x-yu) t^'J 4-^;l/] -2- 
v/^n^>^;U-2 -h Ko + i/-2- ( 2 - ^x.=.;l/) 7-feh7il*\ 
N- [1- (4 - yf^-3-'<>f-iW t'^'J s*>- -2- 
•>^p^> i f;l/-2-t Kd^v-2- (3-f-Xi/U) 7th7ih\ 
N- [1- (4-/^-3-^^-^) W) s J>-4-'(M - 2- 
<>^d^>^;U-2- (3-7'J;U) - 2-t KD^vT-fe K7£ h\ 
N- [1- (4-/^^-3-^>x-;U) t^U 4-4 M -2- 
•>^oal>^;u-2- (2-7'J^) -2-h Ko+->7-t?h7i h\ 

s n - [l- (4-^f-;u-3-^>x-;u) tr^y ^>-4-^;H -2- 
•>^o^>^;U-2- t Kn + i/-2- (2-^ 7V*'J>'l/) 7* h7i K> 
N- [1- (4 3 -^>x-^) b'^'J -2- 
•>^p^>^;U-2-h Kd^->-2- (2-t"J 7-irh7Sh\ 
N- [1- (4-^f-;w-3-^>r-;w) f^'J i?>-4--f;U] -2- 

;0 i/^D^>^;P-2 - (3-7;l/tn7x-^) -2-t + 

n- [l- (4-y^;u-3-^>x-;b) t^'J P>-4— f^] -2- 
i/^u^>f-;W-2- (2-7^D7i-;l/) -2-t Ko + i/7-b h7 

25 N- [1- (4-^f-;l/-3-^>f-^) e^U 4 — f/U] -2- 
i/^p^y^;i/-2- (4-7Ho7i-;i') -2-t Ko*->7-fe h7 

N _ [1 _ (4 -y ^;b-3-^>x-^) t^'J S?>-4-> f/U] -2- 

30 K> 
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N- [1- (4-y^;U-3-^>x->'U) t^'J v?>-4— f;U] -2- 
•>^u^>f^-2-hKD + ->-2- (5-f-7 4 /U^) 7*1*7; K> 
N— [1- ( 4 - / ? Jl- 3 -K>t-JI) hf^y S»-4~f/l'] -2- 
•>?n^>^;l/-2-t Kp+^-2- (2-fu'J;l/) 7*K7$K. 
N— [1- (4-^ t^'J i>>-4— fTU] -2- 



N— [1- 




f^u v?>-4--r;u] 


-2- 


n 




2-t Kd + ^-2- (5 








N- [ 1 - 




tXiJ i?>-4--OU] 


-2- 


•>?p 




2-t Ko*->-2- (2 


74? h7; 






N— [ 1 - 




t'^u v?>-4--r;n 


-2- 


(2- 


7>j;u) - 


2-i/?nAv>f-;l/-2- 


t + 1*7 $ h\ 




N- [ 1 - 






-2- 


•>?p 




2-t Ko*i/-2- (2 


-f-TVU/U). 74? h 7 


; h\ 




N- [ 1 - 


(•>?p'Y7f\/k><f-;l/) 


U^y 9>-4— Ob] 


-2- 






2-t Kn*->-2- (3 








N- [ 1 - 




tXU 4 — r^P] 


-2 - 






2-t Ko*->-2- (2 


-try**) 7-trh7S 


h\ 




N- [ 1 - 




e^y -;>-4->f;i/] 


-2- 


(3- 



20 7;M-D7xx;U) -2-->2D'<>f\rt/-2-k Ko + J/7-fe h7 S h\ 
N- [1- (^o^T^M^U) f^y i?>-4— T;U] -2- (2- 
7Wn7x-;i/) -2-->^D^>f-;U-2-t Kn + j/7-fe h7 i h\ 
N- [1- (•>*D'V/f-;Mf7l/) tfiy j?>-4— f;U] -2— >?n 
^>f-;W-2- (4-7/l/tD7x-;W -2-t Kn + ^T-fe h7 $ h\ 

25 N— [1- (2-v^o^>^;Ux5 L ;U) t'^y ?>—4—' OU] - 2 - •> 
?n^>^;u-2-t FD + i/-2-7x-^7th7i K> 
N- [1- (^^nt^Wf-ZP) fcWJ $?>-4->f-fl/] -2-*>?D 
^>^;U-2-t Ko + i/-2-7xX;U7-t?h7a h\ 
N- [1- (4->^;U^>^;U) tf^i;j?>-4-^/p] -2--/^p^ 

30 >^;u-2- (2-7;l/tD7ii;l/) - 2 - 1 Ku*v7-fc h7 S h\ 
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4 _^;U] -2-^^P^>f"^-2- (2-7;b5i-o7x->'U) -2-t 
Kn*->7-fe h7 i Kfc<ktf 

N- [1- (t*->*n [3. 3. 0] ***-3— f/k**/!') f^Uv 
H7i h\ 

(8) (2R) -N- [1- (4 3-^>x-^) tf^»J^>- 
, 4->f;W] -2->?n^-2-k Ko*->- 2 -7x-;V7-b h7 

* K-e*«»*« i e«©^«*^tt*©**wjcff«*n7 5«u 
o) »**iie«©hk* [i] ©l, 4-*w*i^y 

5 (10) ««L. «ttft*R«. MMdCx ^mi^Ss *^«©a»*^ttil 

(i i) mmtsM®-®* en ©i. 4 -s>wtf*u 

20 MHtt* ***** »&*H. jW»(DlWfcl4«l* 

(12) (a) [I I I] 

Ar 

HO— j— COOH [in] 
25 R l 

(i-e©KJCttm^*> HS« [ I V] 



30 
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20 



[IV] 



* t> u < <a*&a©** vs*w-r 2~i4 m<oma u 
s <tt^«aft©tei»»EKft**«**u *LTxrafe©&i*£*nr*] x- 

©** vat*w-r 2~i4 ®<Dt&%i t> u < li^fiftoKJteftR-ft* 

10 iStl^i 

(b) JJEHK [III] ©*;U#>ll*fcli*ORl6ttiMM**Hft* 
[V] 



HX-^N- E [V] 

is K4\ Ett-f 5 y *©««*« U XttlWE©******] T*^$tl 

&4t&tottzli*0ijLt&J£*1t* f»fc*lS-»5t [VI] 

Ar o 

HO-U-H -X-(N- E [VI] 
'i \ — f 



R 



*K««Lfc». -Jftit [VII] [VIII] 

20 

R -L [VTO ifctt R 2l -CH=CR 22 -COR 23 [VIE] 

25 R 2, fcJ:tfR 22 (i^-kL<litBgtt*K *n^*Wk««C^*yttt 

filTMAIWU R 23 li*£II^££{*m&&l~l 2ffl©tSfn*>L 

fcS-tK *LTR 20 rt<&£*>L< l4*ff«©**V***-r*|R*tt2- 
30 1 4 ®<Dm\ *> L < (3*S&ffi®BgflfiE^t7k£gT-fc Sit [VII] 



WO 96/33973 



-108- 



PCT/JP96/01128 



MZKltt [VIII] ©tt£tt*5J63tffc*£fcl** %bti*>£.jm 

gicisi;-^ #«-rs-Sis^*«7ci-**\ sum* 

(c) ±IE-«k* [VI] 0<fc***Rfi»l/fc** [IX] 
R 24 -CHO [IX] 

9 1 e«©-ik [ i ] ® i . 4 - u *j >mmft<»M&-%&o 



30 
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